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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
GENERAL STATEMENT

The Construction of Facilities (CoF) appropriation provides contractual services for the repair, rehabilitation,
and modification of existing facilities; the construction of new facilities and the acquisition of related
facility equipment; environmental compliance activities; the design of facilities projects; and advanced planning
related to future facilities needs.

The funds requested for FY 1992 provide for continuing prior year endeavors to meet facilities requirements for
the Space Station Freedom and Space Flight Programs; construction of new facilities needed to support science,
space technology, and aeronautical research; repair, rehabilitation, and modification of other facilities to
maintain, upgrade, and improve the usefulness of the NASA physical plant; minor construction of new facilities,
facility planning, and design activities; and environmental compliance and restoration.

The projects and amounts in the budget estimates reflect Space Station Freedom and Space Flight (including the
Advanced Solid Rocket Motor Program) facilities requirements that are time-sensitive to meet specific program
objectives. Other program requirements for 1992 include modernization of the industrial area chilled water
system, rehabilitation, and expansion of the communications duct banks, and replacement of the 15 kilowatt load
break switches at the Kennedy Space Center; repair of the site water system at the White Sands Test Facility;
replacement of two central plant chillers and a boiler at the Johnson Space Center; completion of modifications to
the X-Ray Calibration Facility in support of the Advanced X-Ray Astrophysics Facility (AXAF) at the Marshall Space
Flight Center; restoration and modemization of the high voltage distribution system and construction of a data
information system facility in support of the Earth Observing System (EOS) program at the Goddard Space Flight
Center; modermization of the main electrical substation at the Jet Propulsion Laboratory; continuation of
restoration of utilities at the Wallops Flight Facility; projects to repair, restore, and modermize NASA"s
aeronautical research and development facilities at Ames, Lewis, and Langley Research Centers; and construction of
a data interface facility and rehabilitation of the Tracking and Data Relay Satellite System (TDRSS) ground
terminal at the White Sands Test Facility In New Mexico.

The FY 1992 program continues to meet the objectives of preserving and enhancing the capabilities and usefulness
of existing facilities and ensuring safe, economical, and efficient use of the NASA physical plant. This request
continues the necessary rehabilitation and modification program begun In prior years and continues a responsive
repair progran. The repair program restores facilities to a condition substantially equivalent to their
originally designed capability. The minor construction progran continues to provide a means to accomplish smaller
Tacility projects which accommodate changes in technical and institutional requirements. The environmental
compliance and restoration progran ensures that statutory environmental requirements are met and any necessary
remedial actions are promptly taken. SUM 1



Funds requested for facility planning and design cover advance planning and design requirements for potential

future projects, master planning, facilities studies, engineering reports and studies and the preparation of
facility project design drawings and bid specifications.

The budget authority requested for FY 1992 is $480,300,000, with estimated outlays of $444,949,000.

SUM 2



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

CONSTRUCTION OF A ——

For construction, Iepair, rehabilitation and modification 0f facili-ties, minor
construction 0f new facilities and additions to existing facilities, and for facility
planning and d«sign not otherwise peovided, for the National Asroeautics and
Spact Administration, and for the acquisition or condemaation of real property,
asauthorized by law [, and, notwithstanding the limitations ON the availability of
funds ap-prowriatsd under this neading by this speropriations Act an amount of
$10,000,000 appropriated hereunder k to remain available without fiscal year
limitatio and is appropriated for the operation and main-tenance o 1 t¢w visitor
center on the Lyndon B. Johnson Space Center to be comstructed sokefy through
the use of nonappropriated funds and for the provision of ancillary features such
as roads, park-ing lots, Utility s4~ices, and exhibits, and sithout regard to 3L U.S,
C. 3302, such amount or porticas thersof maybe invested I securities of the
Unites States Government and the interest sarmed therson may be retalasd and
used for the aforssaid purposes; except that these appropriated funds and interest
earned thereon shall not be used to construct the ssw visitor center building nor
for the payment, direct- ly and indirectly, of principal Or interest On any debt
coliption incurred  With  espect to the new  visitor ceater buildiag,
$497,900,000] $480,300,000, to remain availabale Nl September 30, 1994:
Provided, That sotwithstaediag the limitation ON the availabili-ity of funds
appropriated under this neadiag by this appropriations Act, when any activity 2
been initiated by the incurrence of obliga-tions therefore the amount available for
such activity shall remain available Until expended, except that this provisions
gl not apply to the amounts appropriated pursuant to the authorzation for
repair, rehabilitation and modification of facilities, minor construction of new
facilities and additions 10 existing facilities, and facility planning and design:
Provided fumher, That oo amount appropriated pursuant to (his or any other Act
may be used for the 45+ Or construction 0f a new contractor-funded facility for
exclusive Use in support 0 a con-tract O contracts with the Natliaal Asronautics
and Space Adminis-tration under which the Administration would be raquired to
substan-tally amorize through payment or reimbursement SUCh coabractor
investment, uakss an appropriations Act specifi¢s the 4434 Or con-tract pursuant
to which such facilities are to be constructed or leased or such facility k otbe rwise
identified in such Act Prowided further, That the Administrator may authorize
such facility lease Qr construe-tion, if he determines, in consultation with the
Committess ON Appro-priations, that deferral Of such action Until the enactment
o the next appropriations Act sould be inconsistenat with the interest of the
Nation in acronautical and space activities. (Departments of Veterans Affairs and
Howsing and Urban Dewelopment, and Independent Ag2s<iss Appropriations
Act, 1951; additional authorizinglegisiation to be propossd.)

SUM 3



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

SUMMARY OF THE BUDGET PLAN BY LOCATION
(Thousands of Dollars)

LOCATION

Geddard Space FIIGNE CaNMter vuvuueeessssssssnnnssssssssnnnnnssnnnnnnns
Jet Propulsion LAOKEONY sesssuesesssssssssnnnnnnsssnnsssnnnnnnnsnnns
Yallops FIIQTE FaCIIty  uviiinnnneessnnnsssnsnnnnnnnnnnnnsnnnnns
deronautical FaCIITHIES Redtalization. .. . ..\ seessssnsnnnnnnnnnnnns
ares Research Centel ngt ................ I ...............................
Hugh L Oryden FIIGht Research FACHIItY viciicnacsnncsnansnansnanss
Larglea Research Centerty ............................
Lems 16 = 11 e
arioils LOCAEONS s seeueussssssnsnnnssssssssnnnssssnnnnnnnsssnnnnnnnns

R P . e e
Rehabilitation and ModIfIGAEION. . wueevveesvemsnnmsnnmsnnnsnnnsnnnnnns

2510700 ol o 10 )1

Deferred Rehebilitation ad ¥ajor Maintenance cuueeusesssssssnsssnnsss
Fecility Pla A DEsSign. . wersassnessnnsnnnsnnsnansnnnsnnsnnnnns
Jarnsen ViSItor - A EERREEEEEEEERRMSSSsEEEEEEEEEsEEEEEEEEEEES
Classroom of the Future vevsssessesssssssassnsnnsass STTTTITI I
Prelimirary Planning for Consortium For Intemational Earth Science
Information tetwock Falibes.......... semeee aseemssssseress
Envirormental Compliance and ReStOratiON. v ssesessssasarsssasaransans
Proposed Davis-Bacon ACt Reforms and Changes .....eevesressssessasasss

TOEAl PlaN eeucscsnensnsassssnsnsnsnsnsnnsnsnsnsnsnsnnnnnnsnnnnnnnns

16,000

»EBSERES
88 SBE8BEES

-

&
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NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
OONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
SUMMARY OF THE BUDGET PLAN BY OOGNIZANT OFFICE
(Thousands of Dollars)

office of Space Flight suueesssssssnssssssnsssnnnnssnnnnssnnnnnnnnnnns
Oﬁice Of w mm ﬁ ApplICa.tIOnSIlllIllllllllllllIlllllllllll
Office Of mdal m (AR RRRRRRRERRRRRREREREERERERRERERERERDEDN]]
Office Of meml Relationsllll-llllIlllllllIlllllllllllllllllllllllI
Office of Aeronautics, Exploration and Space Technology «euesessssssss
Oﬁice Of nge mtim LA RRRRRRERRERERRERERRRNRERRRERERRRERAERRRENRNDNHN]
Office Of Wt LA RN RERNRRRRRENRRRRENERRNNERRRRNNRERRRERERRRRERRREND]
Proposed Davis-Bacon ACt Reforms and Changes .sessssssssssssssssssnnss

TOtal PlaN cusssesnssssnssnsnnsnsnssnsnnsnanssnsnnsnsnnansnnannnnnnns

SUMMARY OF THE BUDGET PLAN BY SUBFUNCTION
(Thousands of Dollars)

Code
253 Space Flight........ s EsEEEEEEEEEEEsssssssssssEEEEEEEEEEEES
254  Space Science, Applications and Technology. sessssssssssssnsns
255 Sugportilg Space ACEIVITIES susunsssnnnsnnnnnnnnnnnnnnnnnnnnns
(250) Subtotal, General Science, Space and Technology susesssssssuss
402 AITr Transportation .uccsssssssssssssssssssnsnssnnsnsnnnnnnnnns
TOTAL

Fiscal Fiscal
Year Year
1990 1991

184,303 202,300
9,860 57,100
2,200 3,000

-—- 4,000

71,699 58,900

14,430 17,600

128,498 155,000

410,990 497,900

171,255 177,500

20,640 62,300

157,846 212,100

(349,741) (451,900)
1,24 ,000
410,990 497,900
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION Page 1 of 7
CONSTRUCTION OF FACILITIES

Year Year 1992 Agency Page
INSTALIATION AND PROJECT 1990 1991 Request No.

SPACE STATION FREEDOM FACILITIES AT VARIOUS LOCATIONS: 49,100 12,000 35,000
Construction of space station process— Facility (KSC) vuuaus . - 12,660 35,666 F 11
Construction Of Addition for Space Systems Automated Integration

and Assembly FaCIITty (JSC) ceesssumesssnnnssssnnnssnsnnnsnnnnnnnnnns 8,350 — —-
Construction of Addition to Mission Control Center (JX) vuuseunsnusss 17,550 --- ---
Construction of Addition to Simulator/Training Facility (X). ... 3,700 --- ---
Construction of Orbital Debris Radar FaCility () suvesnsnnnnnnnnsss 13,650 --- ---
Modifications for Expanded Solar Simulation (JSC) wussssssssssss . 1,950 --- ---
Modifications of Process Technology Facility for Space Station (MSFC) 3,900 --- -—
SPACE FLIGHT FACILITIES AT VARIOUS LOCATIONS: 122,155 165,500 188,400
Mod.ifiaation for Earthquake ProtﬁctionAssemD;n-:eyl fPalndale, A (SO .. T TR0 @ oot

ificati Safe Haven, \ehicle Buildi

DAY L] Sate Have prereesessnnseres e evearane —-- 7,500 F 2-5
Rehabilitation of C 1 W L Ly . rvveseeeees - 3,000 7 2-8
Restoration of Shuttle &AL Facility Shoulders (KSC) vuvusvarsesnrnenas - 4,000 CF 2-12
Restoration of the High pressure Gas Facility (SSC) vuuusvennnsnnnnnss T --- 6,500 & 2-15
Construction of Addition for Flight Training and Operations (JSC). ... - 12,000 13,000 CF 2-19
Rehabilitation of Mission Control Center Power and Control

SYSEENMS (JSC) aassssnnnnnnnnnnssssssnnnnnnsssssnnnnnnnssssnnnnnnnnnes 8,500 —

Construct processing control Center (RSC) sususasasasasasasasnsnsnsnss - 9,400 ---
Construction of Transporter/Canister FaCIIIty (KSC) vuuuvevnnnnnnnnnns T 5,500 ---

S 6



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION Page 2 of 7

Year Year 1992 Agency Page
CO BA SF INSTALLATTION AND PROJECT 1990 1991 Request No.
SPACE FLIGHT FACILITIES AT VARICUS LOCATIONS (CONTINUED):
SF 1 253 Replace Heating, Yantilating and AIr Carditioning System
roolic Marntenance FaCHIIty (FSC) wavevevmnmnnsmsasasnsnnnnnnnnns --—- 2, loo -—-

SF 1 253 Replace goerations ad Checkout Buildirg West Cooling Tew=r (KSC), ua --- 1,000 -—--
SF 1 253 Restoration of Heavy Equipeent Area (RSC) sawsnsusns [ --- 900 ---
SF 1 253 Upgrade Orbiter Processing Facility dizh Bay Heating

entilating ad Air-Corditionirg System (KSC) wesssssssssssssssnssnes - 3,300 -—-
SF 1 253 Upgrade Yundum Intermaticnal Alrport to Full Transoceanic Abort

Lardirg Site, Banjul, The Gambia (KSC) sesssunsas T - 3,400 ---
SF 1 253 Repair Condensate , ain ¥amfacturing Bullding (MAF). cuuueuess --- 900 -—-
SF 1 253 Construct Project Erginesring FACIIItY (MSFC) mummmmsnnmssnnssnnnnnsss --- 17,000 ---
SF 1 253 Restoration of Information and Electronic Systerns Laboratory (MSFC). . --- 4,000 ---
SF 1 253 Rehebilitation of Bydrogen Transfer FaCIIItY (S5C) vavrevsnvsnunnnnnas - 2,700 -
SF 1 253 Restoration of Space Shwuttle Main #rgire TeSt Complex "A" (SC). wuuss --- 2,800 -—-
SF 1 253 Construction of Advanced SOlid Rockat Motor Program

Facilities (Varicus LocationS) wessesssssssssssassassassasnnsnnsnnnns 79,470 92,000 150,000 CF 2-23
SF 1 253 Replace Cooling Tewers, Launch Complex 3D Utility frrex (KC) vavnunss 4,135 -—- -—--
SF 1 253 Replace Launch Complex 39, Pad A Chillers and CoMtrols (XC) waueansns 1,200 - -——-
SF 1 253 Replace Roofs, Launch Complex 39 (KSC) sassssssussssasassnsasnnnnnnnns 10,700 - ---
SF 1 253 Replace Vehicle Assembly Building Air Zardlirg UNItS (RL). . cvvunnuss 1,750 --- ---
SF 1 253 Upgrade Orbiter Mdification awd Refurbishment Facility ©

Iter Processing FaCIlity #3 (KSC) cvenenesmssssssnsasannnannnnnnns 18,250 - ---

SF 1 253 ¥edification of High pressure Industrial vater System (SC) cuvusnueas 1,950 - ---
SF 1 253 Replacarent of High pressure Gas storage Vessels (SSC). ssssssssnnnuss 2,900 --- ---
SF 1 253 Castruction of National Resaurces Protection (Various Locations) wuuss 1,800 -—- -—

SN 7



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION Page 3 of 7
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
BUDGET PLAN BY LOCATION AND PROJECT

Year Year 1992 Agency Page
CO BA SF INSTALLATION AND PROJECT 1990 1991 Request No
JOBN F. KENNEDY SPACE CENTER 10,288 - 6,700
SF 7 255 Modernization of Industrial Area Chilled water SyStem.ueusesaseususas --- --- 4,000 CF 31
SF 7 255 Rehabilitation and Expansion Of Commmications Duct BankS.sasssssssas -—- -—- 1,400 a 35
SF 7 255 Replace 15 KV Load Break SMTOES... .cvvecsvecssesssmssnmssansnnnnnns --- --- 1,300 a 39
SF 7 255 Increase Capacity Of Kennedy Parkway «..uvessssssssssssssasssassnnsuas 2,400 --- -—-
SF 7 255 RerIJ[_)lgh Bl:idges, krritt |S|and. ----------------------_ llllllll ' ll:ll 4’438 = -
SF 2 254 Rehabilitation of Spacecraft Assembly and Encapsulation Facility IT.. 3,450 --- ---
LINDON B. JOHNSON SPACE CENTER 2,760 11,000 7,000
SF 7 255 Repair Site Water System, White sands Test Facility v.uvevevevnnnanss --- --- 1,300 CF 41
SF 7 255 Replace Central Plant chillers and Botler ....iuuauuus YISTIITIIIIIIT --—- --- 5,700 a44
SF 7 255 Construction of Addition to Site Electrical Substation .............. --- 11,000 ---
SF 7 255 Rehabilitation of Central Beating/Cooling Plant ..cesesssssssssasasnass 2,760 --- ---
MARSHALL SPACE FLIGHT CENTER -—- --- 5,200
SSA 2 254 Modifications t© X-Ray &libration Facility (XRCF). vuvsesusnnsnnnnnns -—- -— 5,200 CF 5-1
JOBN C. STENNIS SPACE CENTER - 3,800 -
SF 7 255 Addition to Administration and Engineering Building ....eescesssssnss - 3,800 -—

SM 8



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

254 Construction of Detector Development LaDOratory ussssssssssssssssssss
255 Replace Chillers, Central Beating/Refrigeration Plant ......cucveunusss
255 Replacement/Modernizaton Electrical Power FEeders msssssssssssssss
255 Corlstmction Of mta mtim FaCIIl.tylllllllllllllllllllllllllllll

7
3
2
7
7
7
2 254 Construction of Materials Quality Assurance LabOratory ..eecsessssssuss

BORRE Bi

JET PROPULSION LABORATORY
7 255 Modernization of Main Electrical SUDSEAtION.sesssssssssnssssnnnsnnnas
2 m mnstmctlon Of mvati“l mtm’ts Lamra‘toryl-lll-llllllllll-
2 254 Refurbishment of 25-F0Ot Space Simulator wussssssssssssssssssssssssnss
2 255 Modemnization of South ULTIItY Systems cuueusasessssnssssnsnssnnnsnnns

BEEg

-———-—— -

- - - -

Page 4 of 7

CF 6-1
CF 6-5

CF 7-1

asl
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
BUDGET PLAN BY LOCATION AND PROJECT

(Thousands of Dollars)

CO BA SF INSTALLATION AND PROJECT

AET 5402 w e of OutdoorAerodylmichearchFacilitgl (ARC) wrunnnnnnnnnnns
AET 5 402 Modernization of 16-Foot Transonic Tunnel (LaRC) wssssssssssssssnsnnss

Am 5 m Rehabilit_a.tion of Icim mﬁh ml (m) SEEEEEEEEEEEEEEEEEEEEEE

AET 5 402 Modifications 10 the Bigh Pressure Air System (LaRC) vuuvsennsnssnnuss
ART 5 402 Modifications 1o Upgrade the 30X60-Foot Vind Tumnel (LaRC) vuusnnsnnss
AET 5 402 Repairs 10 the Tunnel Shell, Unitary Plan Vind Tumel (LaRC) suuuunnss
AET 5 402 Rehabilitation of Propulsion Systems Laboratory (LeRC) suuveveueunununs
AET 5 402 Construction of 40x80 Drive Motor ROOF (ARC) wesssssssssssssssssnnnnns

AET 5 402 Modifications 1o Thermo-Physics Facilities (ARC) cussssssssssssssmssss

AET 5 402 Repair and Modernization OfF the 12-Foot Pressure Wind Tunnel (AR0). ..
AET 5 402 Modifications to 14X22 Subsonic \Wid Tumnel (LaRC)...... aesssnsnanans
AET 5 402 Modifications 10 National Transonic Facility for Productivity (LaRC).
AET 5 402 Modifications to 20-Foot Vertical Spin Tunnel (LaRC) wuuensssnsnsnnnas
m‘ 5 m Rehabllltatlon Of wﬁral Air Systan (w) SEEEEEEEEENEEENEEENEEEEEEEE

AET 5 402 Rehabilitation of Central Refrigeration Equipment (LeRC) cusuussusnuss
AET 5 402 Rehabilitation of 8%6 Supersonic and 9X15 Low-Speed Vind

mn;b_ (Ii“)llllIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllll
ART 5 402 Rehabilitation of Hypersonic Tunnel (Plum Brook)... susessssssssusauss

AET 5 402 Construction of Liquid Bydrogen Structural Test Facility .uuveassusss
AET 7 255 Rehabilitation and Modification of the Electrical Distribution System

Fiscal Fiscal
Year Year
1990 1991

54,449 32,600

— lz,m
- 4,000
-—- 2,700
.e- 6,000
4’ 535 -

18,809 -—
1 ,m -
7,010 -—
1,875 -———
2,370 7,900
7,100 -—-
6,705 -—-
4,045 -

10,450 -—-

10,450 -—-

-—- 12,800
-— 8,800
- 4,000

Page 5 of 7

- - -

a ol
CF 9-6
a 9-10
CcF 9-14

CF 9-23
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION Page 6 of 7

Year Year 1992 Agency Page
CO BA SF INSTALLATION AND PROJECT 1990 1991 Request No
LANGLEY RESEARCH CENTER 6,800 4,600 _—
AET 5 402 Construction of Addition for Light-Alloy Research Laboratory....uses.. - 4,600 R
AET 5 402 Construction of Supersonic/Hypersonic Low Disturbance Tumel ..uvusass 6,800 --- -
LEVIS RESEARCH CENTER —— 16,000 —
SSA 3 254 Construction of Space Experiments LabDOratory...sssssssssssssssssssass --- 7,100 ---
AFT 4 254 Refurbishment of ElectriC Power LabOratory ...cscsessesesesassnsasauas --- 8,900 ---
VARIOUS LOCKTIONS 2,600 17,60 9,700
S0 7 255 Construction of Rata Interface Facility, White Sands Test Fecility, N - - 4,000 CF10-1
SO 7 255 Rehabilitation of Tracking and Data Relay Satellite System (TIRSS)
Ground Terminal, White Sands Test Facility, NM.........oeveveninne, ——- —— 5700 CF 105
SO 7 255 Construction of 34-Meter Multifrequency Antemna, Goldstone, CA (JPL). --- 13,200 ---
SO 7 255 Rehabilitation of 70-Meter Antemna Drive Gear Boxes iIn Australia,
Spain, and GOlOStONE, CA (JPL) sasussssssssnsssnnnnnnnnnnnnnnnnnnnnns - 4,400 —
SO 7 255 Modifications for Seismic Safety, Goldstone, CA (JPL) vuvsusussnnnnnss 2,600 --- -

S 11



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Co BA SF INSTALIATION AND PROJECT

MGT 7 255 REPAIR OF FACILITIES AT VARIOUS LOCATIONS, NOT IN EXCESS
OF $1,000,000 PER PROJECT »uuuvssssssssnnsnnssssnnsnnnnnnnssnnnnnnnnns

MGT 7 255 REHABILITATION AND MODIFICATTON OF FACILITIES AT VARIOUS
LOCATIONS NOT | N EXCESS OF $1,000,000 PER PROJECT sesssssssnsssnsnnnns

MGT 7 255 MINOR CONSTRUCTION OF NEW FACILITIES AND ADDITIONS

TO EXISTING FACILITIES AT VARIOUS LOCATIONS, NOT

I N EXCESS OF $750,000 PER PROJECT suuuuusssssssssnnnnnnnnssnnnnnnnnnns
MGT 7 255 DEFERRED REHABILTTATION AND MAJOR MAINTENANCE... ..cvesesssssssssssass
MGT 7 255 FACILITY PLANNING AND DESIGN ..cuueecussssssssnsssnsnnnsnssnnnnnnnnnns
CP 3 254 VAKE SHIELD FACILITY suvusunsunssnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns
SF 7 255 JOBNSON VISTTOR CENTER suvuusssssssssssnsssnsssnnnsnnnsnnnsnnnnnnnnnns
ER 3 254 CLASSROOM OF THE FUTURE «ueussssssssnsssnsnnnnnnnnnnnnnnnnnnnnnnnnnns

SSA 3 254 PRELIMINARY PLANNING FOR CONSORTIUM FOR INTERNATIONAL FARTH SCIENCE

PROPOSED DAVIS-BACON ACT REFORMS AND CHANGES.. susssessecssssssssnsesn
TOTAL , CONSTRUCTION OF FACTILITIES +evusssssersessssnsersessssnns

Fiscal

Page 7 of 7
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LOCATION OF MAJOR AND COMPONENT INSTALLATIONS

AMES RESEARCH

LEWIS RESEARCH CENTER (LeRC)

CENTER (ARC) PLUM BROOK
I OPERATIONS DIVISION _
(PBOD/LERC)
WESTERN OPERATIONS "
SUPPORT OFFICE wasw, v Qe
(WOSPIKSC) MoNT. [ M-ORT\uinn.
ORE. S DAK. wisC. " Y. MASS. a
2| wre. 3 I oM. 0DARD SPACE
mes. \ 1074 onofeebY L FIIGHT CEMER (GSFC)
NASA RESIDENT nEv. ) o s
- uran] coco. s J
OFFICE - JAt & | ] e Y wo [ Aev ) = WALLOPS FLIGHT FACILITY
<. (WFFIGSFC)
TEnv
JET PROPULSION Az |, i LLLY o V NASA HEADQUARTERS, D.C.
LABORATORY (JPL) il ca
(CONTRACTOR rexns 7 LANGLEY
OPERATED) - RESEARCH CEMER (LaRC)
4
DRYDEN FLIGHT JOHNSON
RESEARCH FACILITY SPACE KENNEDY SPACE CENTER (KSC)
(DFRFIARCY CENTER
s MARSHALL SPACE
\4VEHS|TTEF Eé\ll\L‘?TSY zéﬂ,ﬁbﬁm FLIGHT CENTER (MSFC)
(WSTF/JSC) ;
COMPLEX MICHOUD STENNIS SPACE CENIER {SSC
(SCCIMSFC)  pecrmpLy
FACILITY
(MAFIMSFC)

l-—-ABBREV IAIION OF PARENT INSTALLATION
SITe ABBREV IAIION
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Page
Amount No.
(Dollars)
Office of Space Flight:
Construction of Space Station Processing Facility,
Kemnedy Space Center....ccceescecsccsescossssassasesasssssssssscsascsssesesscces 35,000,000 CF 1-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Construction of Space Station Processing Facility (SSPF)

INSTALLATION: John F. Kennedy Space Center

FY92 CoF Estimate: $35,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and_Design Construction Total
Specific COF FUNAING tururrrrrnnnnssrernnnnns $4,837,539 $12,000,000  $16,837,539
Capitalized Investment.... ... ............. === _— _—
Total...oooo $4,837 ,539 $12,000,000 $16,837,539

IMVIRY PURPOSE AND SCOPE:

This project provides the second increment of funding for the Space Station Processing Facility (SSPF) for the
prelaunch and post-landing nonhazardous processing of the various Space Station program elements. This
increment will complete the facility structure, the high bay, intermediate bay, crane procurement, and test
control and monitoring areas. Construction will continue on site utilities, cafeteria, mechanical and
electrical distribution systems, tie-ins and checkouts, laboratories and architectural details. A follow-on
increment in FY 1993 will be required to complete the facility.

CF 11



PROJECT JUSTIFICATION:

Prelaunch processing IS require to accomplish post shipment inspection and verification of Space Station
Freedom elements; ensure elements are properly configured for launch; verify element interfaces; perform final
prelaunch servicing; and verify, to the extent practicable, the capability of the elements and systems to
function in orbit. Space Station Freedom elements will be in orbit for extended periods and cannot be easily
or inexpensively returned to Earth for correction of system problems or malfunctions. Ground processing of
Space Station elements, therefore, is critical to achieving the program objectives. The need for processing
will continue during the operational phase of the Space Station, as certain elements will be regularly
returned from orbit for refurbishment, retrofitting, and resupply, such as the US. and international logistic
modules.

IMPACT CF DELAY:

Space Station Freedom processing activities will be "first time" events of this type which have historically
resisted timeline compression. Delay of this project will result in subsequent slippage of Space Station
Freedom operations and launch schedules.

PROJECT DESCRIPTION:

The completed SSPF will enclose a total gross area of approximately 456,000 square feet and house a permanent
staff of over 1300 civil service, contractor, and user personnel. Highly specialized areas will include
approximately 63,000 square feet of high bay and intermediate bay floor space for parallel processing of eight
Space Station elements in a class 100K clean, controlled environment. Two facility overhead cranes (30-ton,
50-foot maximum hook height) will be provided in the high bay. A 4,200-square-foot airlock (100K clean) will
provide high bay access. One 15 ton bridge crane with 45 foot hook height will span the width of the
airlock. The processing areas will be provided with compressed air and vacuum systems, gaseous storage and
distribution systems, (nitrogen and helium) gaseous vent system for ammonia, and an ultraviolet/infrared fire
detection system. Chilled water serving the mechanical utility (HVAC) system will be sited in a separate
structure to permit maximum utilization of existing chilled water sources in the industrial area. This will
allow shared redundancy for the SSPF with existing systems. Revisions to this project description from that
of last year is a result of completion of final design.

This second increment of funding will complete the facility structure, the high bay, intermediate bay, crane
procurement and test control and monitoring areas. Construction will continue on the site utilities,
cafeteria, the outfitting of the facility mechanical equipment and electrical distribution systems, tie-ins
and checkouts, laboratories and architectural details.
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PROJECT QOOST ESTIMATE: Based on final design.

Unit of Unit

Measure Quantity cost cost
CONStrUCTION vuvunsnnsnsnnssnsnnansansnnsnnansnnsnnns -TT - -—- $35.,000,000
Architectural/Structural ...uveesessssssesssnnsnnss SF 456,000 $37.09 16,911,000
S teWOrK susnsnsnsnnnnsnsnsnnnnsnsasnnnnnnsnsnnnns LS -—- -—- 3,319,000
MECHANICAL.. +uuevsessnnrnnrnnnsnnsnnssnnsnnsnnnenn SF 456,000 $18.85 8,596,000
Electrical........oo. ievussnnsnnsnnsnnnsnnsnnnns SF 456,000 $ 6.76 3,082,000
(O = 0 1= TR LS -—- —— 3,092,000
B 0 1 - $35,000,000

The initial increment in FY 1991 was estimated at $25,000,000 but wes reduced to $12,000,000. A third
increment for $42,500,000is planned for FY 1993. The total estimated cost of this project is $89,500,000.

LIST OF RELATED GRAPHICS: Figure 1 - Location Plan Figure 2 - Site Plan Figure 3 - Perspective

OTHER MEN SUMMARY
t noncollateral equipment to be 1 from I an Development resour and estimated to co
E y 8350 il1 will be i t support initial SSPF of

FUTURE CoF ESTIMATED FUNDING REQUIRED TO GOVPLEIE THIS PROJECT:

To complete this project, a third increment of approximately $42.5 million will be required in FY 1993.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES

CONSTRUCTION OF SPACE STATION PROCESSING FACILITY

LOCATION PLAN
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
CONSTRUCTION OF SPACE STATION PROCESSING FACILITY

SITE PLAN
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
CONSTRUCTION OF SPACE STATION PROCESSING FACILITY

PERSPECTIVE
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

Amount Pﬁge

Office of space Flight: T e
""""""""""" _ (Dollars)
Modification for Ogarthquake Protection, Downey/Palmdale, CA,

Jolmson Space CENterauusssssccecessnnssaannussssnnnnnsssnaaassssnnnnnnnnnnnnnnns 4,400,000 Qa 2-1
Modifications for Safe Haven, Vehicle Assenbly Building

High-Bay 2, Kennedy Space CENtEl suuusnsnsnsnsnsnsnsnsnsnsnsnnnnnnnnsnnnnnnnnnnns 7,500,000 CF 2-5
Rehabilitation Of Cravlervay, Kennedy Space Center .uuusssssssssssssssssssssssssass 3,000,000 Qa 2-a
Restoration of Shuttle Landiy Facility Shoulders,

Kemedy Space COMEr sueueessususennnsssnnuannnnausnnasssnausnnnnasnnnansnnnannns 4,000,000 QA 2-12
Restoration of the High Pressure Gas Facility,

Stennis Space Center.......... N e NN EEEE R EEEEEEEEEEREEEEEEEEEEEEEEEEEEE 6,500,000 CF 2-15
Construction of Addition for Flight Training and Operations

Johnson Space CEMEr saansnmnmnnnnnnnnnnnssnssnssnssnssnssssssnnnnnnnnnnnnnnnnns 13,000,000 CF 2-19
O'gnsti‘uctlon of Advanced SOlid Rocket Motor Program

acllIties, VariouS LocationS. . sessssssssssssssnsssssnnsnnnsnnsnnnnnnsnnnnnnnnnns 150,000,000 Q& 2-23

Total.. sescesssasssnsnsnssnanssnnnssnssnanssnnnsssnnssnnnnnnsnnnnsnnnnnnnnnnns 188,400,000

CF 2



CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Modifications for Earthquake Protection, Downsy/Paludale, CA
INSTALLATION:  NASA Industrial Plant, Downey, ca/Air Force Plant 42, Palmdale, CA
FY 1992 CoF Estimate: $4,400,000

LOCATION OF PROJECT: Downey and Palmdale, Los Angeles County, California
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS' FUNDING: The following prior years®™ funding is related to this project:

Planning i
and Design Construction Total
Specific CoF FUNdING.rvvunerrrnisnnnnens $465,000 --- 8 465,000
Capitalized Investmerit.................... —— $30,740,422 30,740,442
10 1 = | $465,000 $30,740,442 $31,205,442

SUMMARY PURPOSE AND SCOPE:

This project provides for strengthening the existing structural systems of key manufacturing buildings at the
NASA Industrial Plant, Downey, and at Air Force Plant 42, Palmdale, CA. These facilities will be
strengthened so that they comply with current earthquake design standards in the Los Angeles, Califoria
metropolitan area.

PROJECT JUSTIFICATION:

At Downey, minor earthquakes In the recent past have demonstrated significant weaknesses in the building
structural systems. Life safety considerations dictate that NASA personnel be protected to a level which will
allow them t be able to exit the building safely during an earthquake. This project will significantly
increase the safety of personnel at Dowmney and bring the facilities up to the current earthquake desiltgn
requirements for the Los Angeles metropolitan area. Additionally, this project will increase the safety of
orbiter flight hardware and manufacturing tooling whille significantly reducing the amount of orbiter
manufacturing downtime should another earthquake occur.

CF 2-1



The Downey and Palmdale_buildings were constructed between 1929 and 1965 and are wulnerable to earthquake
events because their original designs were to outdated codes, as was demonstrated by the 1987 Whittier )
earthquake when structural members at NASA®"s Downey plant buckled at relatively low seismic loadings. Their
precast concrete construction and roof diaphragms do not provide seismic load paths and are subject to
failure. In addition, the combination of additional mechanical and electrical equipment; installation of drop
ceilings and light fixtures; and reroofing has, over the years, gradually increased the dead loads on roofs
and structural systems; thereby reducing structural capacity of these buildings to withstand earthquakes.

IMPACT OF DELAY:
The NASA Industrial Plant at Downey and Air Force Plant 42, Orbiter Final Assembly Facilities at Palmdale will

continue to be unable to withstand a low level earthquake, thus placing NASA personnel, orbiter-unique
manufacturing tooling, and flight hardware at an unacceptably high risk of injury or damage.

PROJECT DESCRIPTION:

Modifications include strengthening column to beam_connections, column to_footing connections, roof
diaphragms, and secondary structural bl_'acm%._ Additional strengthening will _be provided for numerous non-
structural building elements such as light Tixtures and overhead mounted equipment which also represent a
danger to personnel during an earthquake. At Downey modifications will be made to buildings 1, b, 41, 287,
288, and while at Palmdale modifications will be made to buildings 150, 153, 163, 164, 165, and 192.

PROJECT COST ESTIMATE:

unit of ) unit
Measure Quantity cost cost
CONSUCEION. . - - e eeeeeeee e cccmmmeeeaaaa _— _— _— $4,400,000
Column to Beam Comections. ......coocamaann-.. LS —_— _— 1,546,000
Column to Footing ComectionS. ....cocoooaoa... LS --- - 1,33@,
Roof Diaphragm/Secondary BraCing....eseessssss LS _— — 9,000
Non-Structural Overhead AppurtenancesS......... LS —- _— 605,000
1 - PRI $4,400,000

LIST OF RELATED GRAPHICS: Site Location Plans (2)

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Additional funds may be required to fully comply with earthquake codes as they become more stringent or risk
levels increase. CF 2




LYNDON B. JOHNSON SPACE CENTER
FISCAL YEAR 1992 ESTIMATES

MODIFICATIONS FOR EARTHQUAKE PROTECTION, N.LP., DOWNEY, CA
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LYNDON B. JOHNSON SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
MODIFICATIONS FOR EARTHQUAKE PROTECTION, DOWNEY/PALMDALE, CA
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1990 ESTIMATES

PROJECT TITLE: Modifications for Safe Haven, Vehicle Assembly Building High-Bay 2

INSTALLATION: John F. Kennedy Space Center

FY 1992 CoF Estimate: $7,500,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and Desim Construction Total
Specific COF FUNAING vvveeeerrssnnnnrennnns $550 ,000 -— 3 l%%0.000
Capitalized Investment.................... ——— $169 ,886.865 _ 169,386,865
Total.ooo i $550 ,000 3169,886.,865 $170,436,865

SUMMARY PURPOSE AND SCOPE:

This project will provide a safe haven (hurricane protection) for a fully stacked mobile launcher in High Bay
2 of the Vehicle Assembly Buildinlq_l_(VAB). It will allow the return of a stacked launcher from the launch pad
19

in the event of a hurricane when h Bays 1 and 3 are occupied with partially stacked mobile launchers.

PROJECT JUSTIFICATION:

This project is required to provide access to High Bay 2 for a fully stacked Mobile Launch Platform during the
hurricane season, which is from My through November of each year. The west side of the VAB (High Bays 2 and
4) IS not currently accessible to a Mobile Launch Platform because temporary housing, Cross country power
Iines, railroad tracks, etc. are_existing in the crawlerway. A Shuttle stacked on a Mobile Launch Platform
and left out during a hurricane IS subject to severe damage. The only present option IS to destack any flight
hardware which might be in High Bays 1 or 3 to_make room before arrival of the storm. Hurricane Hugo 1n
September 1989 presented considerable risk to STS-34 on LC-39 Pad B because High-Bays 1 and 3 contained Mobile

CF 2-5




Launch Platforms stacked with flight hardware for STS-32 and STS-33. The probability of needing a safe haven
will greatly increase beginning in December 1990 when Pad A becomes available, along with the expected
increase in flight schedules making it possible that Shuttles could be at both pads with a stacked Mobile
Launch Platform in the VAB.

IMPACT COF DELAY:

Failure to implement this project will increase the possibility of damage to an orbiter on a fully stacked
Mobile Launch Platform during a hurricane.

PROJECT DESCRIPTION:

This Eroject will clear an abandoned section of the crawlerway from the transporter park site to High Bay 2.
The abandoned section will then be reconstructed consisting of a compacted aggregate base course and a
compacted subbase. The Orbiter Processing Facility Modular Housing will be moved away from the crawlerway.
The utilitites serving the Orbiter Maintenance and Refurbishment Facility will be modified by encasement 1n
concrete. Other items such as the lift station, manholes, power substations and chilled water lines will be
relocated. A portion of the parking lot on the east side of Utility Road will be demolished and the Orbiter
Processing Facility parking lot will be relocated. Wok in Hi%h Bay 2 will consist of the removal of a 125-
ton hoist and relocation of two pedestals for the Mobile Launch Platform from High Bay 4 to High Bay 2,
including modification of the foundations. Access to the Mobile Launch Platform via Tower A and power to a
fire detection system will also be provided.

PROJECT OOST ESTIMATE:

Unit of . ]

Measure Quantity Unit Cost cost
CoNStruCtion.....ovvvveeeiiiniinannn. --- _——— —_— $7, 500,000
Relocate Duct Bank/Piping.cveueususuns LS --- -—- 3,250,000
Relocate BUilding seesesrasssrnssnnnnns LS ——— - 1,625,000
Restore Crawlerway sussesssssssssssnsns LS -——- -— 1,625,000
Parking Area and Misc................. LS -— --- 66,000
Pedestal.........cooovoiii .. LS - -——- 07,000
Cranes and Other...................... LS —— - 227,000
T Otal ... wewewn s sssmssnsnsssssssssssssssssssssssssssssssssnsssssnnnnsnnnnnnnns $7,500,000

LIST OF RELATED GRAPHICS: Figure 1 = Site Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
MODIFICATIONS FOR SAFE HAVEN, YEHCLE ASSEMBLY BUILDING HIGH-BAY 2
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FIGURE 1
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CONSTRUCTION CF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabilitation of Crawlerway
INSTALLATION: John F. Kennedy Space Center

FY 1992 CoF Estimate: $3,000,000

LOCATION CF PROJECT: John F. Kennedy Space Center, Brevard County, Florida
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years' funding is related to this project.

Planning
and Design Construction Total
Specific CoF FUNING tenasssrsnnssnnnnnnnas $240, 000 _— $ 240,000
Capitalized Investment.................... — 35,668,419 5,668,419
Total..oooe $240, 000 $5,668,419 $5.908.419

SUMMARY PURPOSE AND SCOPE:

This project provides for rehabilitation of designated sections of the crawlerway between the Vehicle Assembly
Building and Launch Pads A and B. The surface and base course of the crawlerway will be brought back to
specification so that proper support will be provided for a fully loaded Shuttle crawler transporter.

PROJECT JUSTIFICATION:

Testing of the present base course and surface course of the crawlerway indicates unsatisfactory bed
integrity. Straightaway sections between the Vehicle Assembly Building and Pad A/B fork have settled,
resulting in premature failure of the crawlerway surface. The crushing of surface aggregate into small
aggregate and sand by the transporter tracks obstructs rain water drainage and causes ponding of water on the
crawlerway surface, followed by additional water infiltration into the base course. Intrusion of fine sand
particles during wet conditions also causes damage to crawler transporter tracks.

CF 2-8



IMPACT OF DELAY:

If this project is not approved, there would be increased risk of premature failure of the crawler transporter
tracks and the crawlerway surface. The consequence would be an inability to move the Space Shuttles to the

launch pads.

PROJECT DESCRIPTION:

This project provides for restoration of the curve areas between the Vehicle Assembly Building area and Pad B
and from crawler parksite north toward Pad B. Existing rock will be removed and the base and sealing courses
will be restored. Eight inches of new rock will be installed to bring the surface back to specification.
Also included is the construction of a permanent railroad siding with bulkhandling and storage facility for
off-loading the large quantity of rock and gravel required for this and follow-on projects.

PROJECT CGOST ESTIMATE:

Unit of Unit Unit
Measure  Quantity cost cost

CONSEIUCTION . .t - —— -— $3,000,000

Rehabilitate Crawlerway ccssasssssssssssssssnnnns LS - -——— 3,000,000
T otal . e $3,000,000

LIST GF RELATED GRAPHICS: Figure 1 - Site Plan  Figure 2 - Site Layout

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT:

Approximately $2,000,000 to $3,000,000 will be required to rehabilitate other sections of the crawlerway in
subsequent years.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
REHABILITATION OF CRAWLERWAY
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
REHABILITATION OF CRAWLERWAY
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CONSTRUCTION CF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Restore Shuttle Landing Facility Shoulders

INSTALLATION: John F. Kennedy Space Center

FY 1992 CoF Estimate: $4,000,000

LOCATION CF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project.

Planning
and Design Construction Total
Specific CoF FUNAiNg sseesssssssnnsssnnnnns $320,000 --- $ 320,000
Capitalized Investment.................... --- $22, 357,785 22,357 .7185
Total.vve $320,000 $22 357 7185 $22 677.785

SUMMARY PURPOSE AND SCOPE:

This project provides for restoration of the Shuttle Landing Facility runway 50-foot wide shoulders to their
as-built load bearing capacity.

PROJECT JUSTIFICATION:

The Shuttle Landing Facility shoulders have, over time and exposure to weathering, lost their compaction.
Load tests indicate that the shoulders are no longer capable of safely supporting the concentrated loads
imﬁosed by the orbiter vehicle and/or carrier aircraft. Ehraf may occur to the landing gear and other
vehicle components of the orbiter or carrier aircraft should these vehicles veer off the runway on to the
shoulder during landing.
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IMPACT CF DELAY:

Failure to restore the Shuttle Landing Facility shoulders to their original load bearing capacity could cause
damage to the Shuttle and/or the carrier aircraft if either were to veer off the main runway during normal
operations or during a Shuttle emergency landing situation.

PROJECT DESCRIPTION:

This project provides for repair of the 50-foot wide shoulders on each side of the Shuttle Landin? Facility
runway and replacement of runway edge lighting. Work will consist of removal of existing material on the
50-foot wide shoulders, removal of existing lighting fixtures and conduit, installation of new runway edge
lighting system, and replacement and recompaction of Shuttle Landing Facility shoulder material.

PROJECT OOST _ESTIMATE:

Unit of Unit
Measure Quantity cost cost
CONSEIUCTION 4usunnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns T -—- -—- $4, 000,000
Electrical.......ccooiii .. LS —- _— 800,000
Civil o LS ——— 3,200,000

L= N $4,000,000

LIST OF RELATED GRAPHICS: Figure 1 - Site Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
RESTORE SHUTTLE LANDING FACILITY SHOULDERS
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Restoration of the High Pressure Gas Facility
INSTALLATION:  John C. Stennis Space Center

FY 1992 CoF Estimate: $6,500,000

LOCATION OF PROJECT: Stennis Space Center (SSC), Hancock County, Mississippi
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 199t AND PRIOR YEARS FUNDING: The following prior years funding is related to this project.

Planning i
and Design Construction Total
Specific CoF FUNAING.essessnssnssnssnnnnns $620,000 —— $ 0
ngclztallzed IINeSHEHE. O- $, 933 300 4,&%%%0
Total. .. $620,000 $4,938,300 $5,558,30
SUMMARY PURPOSE AND SCOPE:
This project provides for the :s and automation of the high pressure air and lium ; systems in
the i Pressure Gas F 1lit (3304 and ) The project also i ' b ild and up the
1 systems 0 uj new g litati an « 1 : obsolete components 1is
required 10 improve the reliability and malntalnablllty of these t 1 ¢thp gas systems.
PROJECT JUSTIFICATION:
The High Pressure ( y (] IS opera V 25-year-old equipment and obsole omp
Replacement p are procured b: pecial order 1y and :* \very expensive. : 1 delivery times resu t
IN extended dc the parts process. In , increased high u s
t._ for the Space Shuttle i Engine ME) test; _ hawe _ the available down-time for
ty maintenance activities. Restoratlon of the HPGF wi  improve the reliability of these critical high
pressure gas systems and ensure maintainab of the faci
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IMPACT OF DELAY:

The HPGF will continue to deteriorate and associated maintenance costs will continue to rise. Risk of

extended delays due to the difficulty in obtaining replacement parts will also increase, thereby jeopardizing
reliable SSME test program support.

PROJECT DESCRIPTION:

This project provides for the restoration or replacement of various components of the high pressure air and
helium gas systems. Project scope includes replacement of two air compressors, two helium compressors* two
air dryers, ancillary equipment, and an expansion of the existing electrical substation. Upgrades will be
made to the motor control centers, the cooling tower cells, the fire detection/protection system, and the
blowdown pit. A 4,400 square foot facility expansion is required to permit the restoration of the facility
concurrent with the continuous operation of the high pressure gas systems.

PROJECT GOST ESTIMATE: Based on a Preliminary Engineering Report.

Unit of Unit
Measure Quantity cost cost
CoNStruCtioN....oovviii e _——— —_ ——e $6 500,000
A i r Com ressorslllllIlllllllllIlllllllllllllllll EA 2 1’0m’0w 2,0w,ooo
Alr Dryees ...................................... EA 2 325,000 650,000
Helium COMpPresSOrsS sassasassssassssnsasassnsnnnns EA 2 1,000,000 2,000,000
Civil/Structural covsssassssasnssssnnnnnnnnnnnnns LS —— — 00,000
Mechanical.................. LS -—- _— 50 ,000
Electrical.........oooiiiiiii i LS - — 700, 000

8 0 - P $6,500,000

LIST CGF RELATED GRAPHICS: Figure 1 = Site Plan Figure 2 = Schematic

FUTURE CoF ESTIMATED FUNDING REQUIRED TO QGOVALETE THIS PROJECT:

Approximately $9.0M will be required in FY 1994 for additional restoration and modernization of gas systems.
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STENNIS SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
RESTORATION OF HIGH PRESSURE GAS FACILITY
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STENNIS SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
RESTORATION OF HIGH PRESSURE GAS FACILITY
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Construction of Addition for Flight Training and Operations

INSTALLATION:  Lyndon B. Johnson Space Center

FY 1992 CoF Estimate: $13,000,000

LOCATION OF PROJECT: Houston, Harris County, Texas
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1991 AND PRIOR YEARS" FUNDING: The following prior years® funding is related to this project.

Planning
and Design Construction Total
SpeciTiC CoF FUNAINg.eesravrenrnnsnnnnnnnnns $1,705,217 $12,000,000 $13,705,217
Capitalized Investment.....ccvvessennnnnnsss -—- 3,984,295 3,984,295
L0 > T e $1,705,217 $15 .984 295 $17,689 ,512

SUMMARY PURPOSE AND SCOPE:

This project provides the final increment of funding for construction of an addition to the existing Flight
Operations Facility, Building 4, to meet the combined Space Transportation System (STS) and Space Station
Freedom (SSF) operations era requirements for space flight crew members and their training, systems, and
flight control support personnel and equipment. This multi-story addition will provide required facility
space for offices and related mission support areas, computer-aided training rooms and systems trainers,
automated mission and crew procedures/planning/data preparation and configuration, electronically enhanced
training/conference rooms, and additional astronaut support library/mailroom/secure Storage. This Final
increment Is required to provide a complete and usable facility.
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PROJECT JUSTIFICATION:

This project is required to provide integrated office and training space for the increased personnel and
systems needed for space flight crew members, training, systems, and flight control support within the Johnson
Space Center (JSC) crew training area complex. This additional staffing will require workspace in the crew
training complex by 1994, The existing facilities are already overcrowded resulting in very inefficient
separation and distribution of personnel and functional groups. The new facility must accommodate the
anticipated growth through the 1990's as well as provide for consolidation of existing related personnel, and
moving personnel on-site from costly leased space. The size of this building has been increased by value
en%;]neering without any significant increase In total budget requirements when compared to the FY 1991
submittal.

The resultant dual-building space flight training and operations support facility provided by this project is
critical to meeting the requirements for crew training and mission preparation. The close, active integration
of personnel, training, mission preparation, and actual mission support has become exceedingly critical to
mission success and will only become more so as 3ST3 and SSF operations mature. There are no other facilities
at or adjacent to JSC that can provide the crucial integration, efficiency, and effectiveness of this project
and 1ts siting within the established unique and invaluable space flight crew training complex.

IMPACT OF DELAY:

IT the second increment of this two-phase project is not approved iIn this fiscal year, 1t will result in a
partially completed unusable facility. This would necessitate additional and expensive activities in out-
years to protect materials and systems and to ensure integrity and prevent damage during the construction
interruption.

PROJECT DESCRIPTION:

This project provides the final increment of construction of a five-story, 196,000 gross square foot addition
sited just to the south of existing Flight Operations Facility, Building 4. The addition will be connected to
each of the three floors of Building 4 by an enclosed passageway. An optional sixth floor will be designed.
This increment will provide the installation and finishing of the building addition interior features such as
wglls, ceilings, and raised flooring; complete the mechanical and electrical systems including the
installation of remaining building equipment not included in the initial increment; and complete the site work
such as pedestrian walkways and paved parking for approximately 1,000 vehicles.
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PROJECT COST ESTIMATE:

unit of unit
Measure Quantity cost cost
CONSEIUCEION: v vus s snnnnssnnnssnnnnsnnnnssnnnssnnns T --- --- $13 ,000,000
DEMOIIEION vuueervnnnrrnnnssnnnnsnnnnssnnnssnnnnns LS --- .- 23,000
0 =S LS -—- -——- 257,000
Modifications to Existing Building................ LS -—- -— 90,000
Architectural /Structural cuveeesessssssnnnnssnnnnns LS -—- --- 5,866,000

Heating, Ventilating, and

ATr-CONATEIONING + e svesiannsnnsnsnnsasnnsnsnnsnss LS - - 2,370 ,000
e 111101 o LS --- - 243 ,000
S 0] 1 ] = LS --- -—- 641,000
Electrical. ... LS --- - 2,814,000
Fire Detection and Telephone Systems.............. LS -—- --- 696,000
L0, > U $13,000,000

NOTE: The total estimated cost of the project, including the FY 1991 increment of $12 million, is $25 million.

LIST OF RELATED GRAPHICS:  Figure 1 - Perspective

OTHER EQUIPMENT SUMMARY':

$3,900,0000f non-collaterial equipment is required for the initial operation of this facility.

FUTURE cor ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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LYNDON B. JOHNSON SPACE CENTER
FISCAL YEAR 1992 ESTIMATES

CONSTRUCTION OF ADDITION FOR FLIGHT TRAINING AND OPERATIONS (PHASE 2)
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Construction of Advanced Solid Rocket Motor Program Facilities
INSTALLATION:  Various Locations

FY 1992 Estimate: $150,000,000

LOCATION OF PROJECT: Various Locations
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years® funding is related to this project:

Planning, Design
and Construction

Management Construction Total
CRE LN 0f WP ez 833,000,000 3165 470 000 $198 470,000
0 = $33,000,000 3165.470 po0  $198.470 ,000
SUMMARY PURPOSE AND SCOPE:
is continues the : . of Advanced Solid Rocket Motor (ASRM) facility projects, technical support
i and construction management. AJM is needed t improve margins of safety and a 1 r :
1 payload lift, and add : _capabi to the Space Transportation System. The 1 ¢C site in
N Mississippi is the prlma site for the production Tacilities; Stennis Space Center _is the
site » €t 1choud : F il i _the site for nozzle manufacturing
facilities; and b motor i and assembly 1 modifications are included at the Kennedy S _
Center. Additional : f  turing or test facilities of a v Nature my be located at other sites
as required.
E F
The ASF IS required to nlflcantly improve t safety and r ty margins of the 1lid Rocket t
(SRM) and Space Shutt_l ehicle [?/ reducing or eliminating more than 00 critical fai modes. It - will
pro i  the 1 with a significant galn In performance by iding an 1 12,000 pounds of payload
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capability. Moreover, development of the ASRM will establish a_strong technical foundation upon which the
United States leadership in highly competitive field of solid fueled rockets can be maintained. _
Production of the ASRM will require modern and automated facilities with greatly improved manufacturing and
qualni.;‘_control processes. The facilities will be designed at a size to Support manufacturing of sufficient
ASRM flight sets to meet currently-planned Space Shuttle launch rates. The present manufacturing process Is
labor-intensive with many opportunities for human error and requires excessive inspection efforts to ensure
achievement of required standards. The new facilities will _incorporate state-of-the-art computer controlled
manufacturing and assembly techniques to enhance the reliability and safety margins of the rocket motor,
reduce human error and provide more effective inspection technigues.

IMPACT OF DELAY:

Delay of this project will impact the ability of the Space Transportation System to achieve increased
reliability and safety margins and increased payload Iift.

PROJECT DESCRIPTION:

The total facility construction program_and special facility-related equipment are phased over several fiscal
years and will include the following major elements of work: site preparation, utilities, manufacturing and
product!ogdbmldlngs; test facilities; motor handling and assembly facilities; and other support facilities,
as required.

The FY 1992 phase of _the overall ASM facility construction program and special facility-related equipment
encompass the following:

Continuation of work for: _site preparation including fencing, railroad and parking lots; expansion and
extension of existing utilities including raw water, potable water, storm and sanitary sewer, waste treatment,
electrical substations and power distribution and communications systems; static test complex including test
stand, control building, hydrotest stand, meteorological faC_I|It¥ and barge dock; motor propellent
mix/cast/cure complex; motor case refurbishment and preparation facility; motor finish facility; non-
destructive test (NDT) facility; nozzle manufacturing complex; production_support office; quality assurance
test laboratory; security/medical facility; fire station; warehouse buildings and transient/pressure test
facility; beginning construction of a rotation/processing/storage Tacility and barge dock modifications; and
procurement of Io%g.elead:t!mg, special facility-related rtems of equipment that directly impact the final
configuration of facilities and supporting utility systems.
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FY 1392 PROJECT COST ESTIMATE:

The _preliminary cost estimate is based upon initial site plans, developing program concepts and maturing
des!?rjs of selected key facilities. As the solid_rocket motor design matures, site activities commence, and
facility designs progress, it is expected that priorities may change and revisions and/or additions to the
following facilities and estimated costs may be necessary.

FY 89/90/91 FY 92
Land ACOUESTEEON ..o v vt essseannsnannsnasnssassssansssnnsnsnnsnsnnsnsnnnnnns $ 5.700.000 ---
Technical Support, Studies, Design & ConsStruction Management v oveevnesnnsnns 33,000,000 $11,824,000
CONSENUCTEON. vt v cssveessscnsssannsnnsssnssssnsssnnsssnsnsnnnssnsnsnnsnsnns 159,770,000 88,176,000
S1te/ULLlitieS wuuunnssrrnrnnsnnnsnnnnnnnnnnnnnnnnnnnsnssssssssnnnnnnnnnns 22,900,000) (14,477,000)
MOtor Propellent Mix/Cast cuuevee e renrsnrsnssnssnssnssnssnssnssnssnnnnns 47 ,600000 (26,253,000)
MOLOr CasSe Prep/RefurD vuueeesasassssannsnsasssssnnsnsnsssssnnsnsnsnnnnnns (25,300,000 ( 6,532,000)
MOTOK Finish/NDE cuuuuussssensssuessnnnnsssssssnnnssssssssnnnssnnssnnnnnns 22,300, ( 4,877,000)
Nozzle Manufacture Corgolex (T2 T 10,200,000) ( 3,137,000)
Static Test Complex ( 1O T ( 6,700,000) ( 3,433,000)
Component Test CompleX (MSFC)..uvururierarnarassassasassassnsassnsnnnnss ( 6,000,000 ( ~ 592,000)
Handling & Assembly Facilities (KSC)..vvuierrvnarunernnassnnnsnnnsnnnnnnns (14,400 O&% (24,200,000)
SUPPOIE FaCTIIEEES . - . . o o . aiiiseesssssssssesssnnnnsssssnnnnnsssnnns (4.370,000)  (_4,675,000)
RS0 101 = | [ 198,470,000 100,000,000
Special Facility-Related EQUIPMENT. ... vuevuernernsrnnrnnsnssnnsnssnssnnsnns === 50,000,000
o =1 $193,470,000 ~150,000,000

LIST OF RELATED GRAPHICS: Figure 1: ASRM-Yellow Creek Site Figure 2: ASRM-Michoud Nozzle Manufacture Site
Figure 5. ASRM-Stennis Test Site.

OTHER EQUIPMENT SUMMARY: Other equipment to be funded from SFCDC resources is estimated to cost approximately
$250 milTion, however, this amount may change as the program matures.

FUTURE Cof FUNDING REQUIRED TO COMPLETE THIS PROJECT:

The_total Cor cost for all ASRM facilities construction at various locations is approximately $400 million.
It is estimated that $101,600,000will be required in FY 1993,
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CONSTRUCTION OF
ADVANCED SOLID ROCKET MOTOR FACILITIES
FISCAL YEAR 1992 ESTIMATES
YELLOW CREEK SITE
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CONSTRUCTION OF
ADVANCED SOLID | MOTOR Cil
FISCAL YEAR 1992 ! I
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Office of Space Flight:

NATTONAL AERONAUTICS AND SPACE ADMINISTRATTON
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

Modernization of Industrial Area Chilled Water System.....ccccccecencccanconnoccns
Rehabilitation and Expansion of Commmications Duct Banks.......ccccceeeecececncns
Replace 15 KV Load Break Switches, .
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Modernize Industrial Area Chiller Water System
INSTALLATION: John F. Kennedy Space Center

FY 1992 CoF Estimate:  $4,000,000

LOCATION OF PROJECT: John F. Kennedy Space Center. Brevard County, Florida
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS"™ FUNDING: The following prior years®™ funding is related to this project:

Planning i
and Design Construction Total
SpeciTic CoF FUNdINg..eevreinranrnnnsansss $404,000 --- $lok4, 000
Capitalized Investment.................... T -—= -—=
Total. .o a—aaaaa $404,000 == $404,000

SUMMARY PURPOSE AND SCOPE:

This project provides for construction of a chilled water ""logo'" system to connect the major build
KSC Industrial Area. This loop will increase current operating redundancy and reliability and wil
a lower cost system for future replacement of worn out chillers.

PROJECT JUSTIFICATION:

Over the next several years, replacement of worm out chillers and_the addition of new equipment for new
facilities In the industrial area will be required. _Analysis indicates that the construction of a chilled
water loop system can result in significant savings in replacement chiller costs and operation costs. The
loop system would permit optimization of existing chiller_capacity and reduce the_future number and_cost of
chiller replacements. Excessive maintenance costs for existing small, individualized building refrigeration
systems will be greatly reduced with a loop system. A loop system will also allow for meeting redundancy
requirements with fewer chillers, thereby saving equipment costs.

ings in the
I establish

CF 3-1



IMPACT OF DELAY:

IT this project is not approved, inefficient operation of refrigeration equipment for the major facilities in
the industrial area will continue and more replacement chillers will need to be purchased iIn the future than

would otherwise be necessary.

PROJECT DESCRIPTION:

This _project provides _for _construction of a_chilled water loop which will interconnect the existing chillers
serving all major facilities in the Industrial Area_into a common system. These_facilities are: Headquarters
Building, Central Instrumentation Facility, Occupational Health Facility, Operations and Checkout Building,
and Cargo Sul:_)port Building. Provision for future connection to the training auditorium, Engineering i
Development Laboratory, Sﬁ)ace Station Processing Facility and a future science and engineering laboratory will
be included. Controls will be integrated to provide selected chillers on line as needed to meet air
conditioning requirements. Replacement chilling capacity may be provided on a select basis.

PROJECT COST ESTIMATE: This cost estimate is based on a completed Engineering Study.

Unit of ) Unit
Measure Quantity cost cost
CONSHUCEION. - oo oo --- -—- -—- $4,000,000
Demol I tION. - i LS --- _— 200,000
InEta!I Chlt Ileg \é\)/qt@r Loop . 3 50,000
ComttolB. o oo L P e oS ' 250',000
T Ot Al $4,000,000

LIST OF RELATED GRAPHICS: Figure 1 - Site Plan Figure 2 - Perspective

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Additional funds will be_required to modify the existing system to permit disconnecting of unneeded chillers
and change the distribution system.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
MODERNIZE INDUSTRIAL AREA CHILLED WATER SYSTEM
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
MODERNIZE INDUSTRIAL AREA CHILLED WATER SYSTEM
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabi litation and Expansion of Communications Duct Banks
INSTALLATION: John F. Kennedy Space Center

FY 1992 CoF Estimate: 31,400,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1991 AND PRIOR YEARS FUNDING: The following prior years®™ funding is related to this project:

Planning i
and Design Construction Total
Specific CoF FUNAING.ussrrrnsssrrnnssnrnnnns 3 96,800 — 396,300
Capitalized Investment. .. ... ... .......... --- $26,928,060 26,928,050
Total. oo 3 96,800 $26,928,050 $27,024,850

SUMMARY PURPOSE AND SCOPE:

This project provides for the installation of cable duct banks to meet current and future communications and
data circult requirements. Adg(igate duct space will be made available to install new cables to the industrial
area, Hypergol Maintenance Facility area, and Launch Complex 3 area.

PROJECT JUSTIFICATION:

The existing underground . k was installed pg .y 20 years ago. Numerous obl have
been encountered during_ the in _ of new communications cables nto the — sting Spare ducts.
Deterioration Of the existing fiberous ts has 1 or smplete blocked t ducts. Spare ducts tO

i { are not available to meet future needs.
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IMPACT OF DELAY:

Tnere 1S Insufficient duct bank space to meet future construction projects needs and existing ducts are full
or damaged. Communication lines, data systems and control cables will become dangerously overloaded 1f
additional ducts are not provided.

PROJECT DESCRIPTION:

This :t will m approximate 22,100 linear feet of new duct banks in the Industrial area,

ly Maintenance Facility : and Launch Complex 3 area. Manholes with damaged b h ex
39 area will beA t d 1 : cables will be - from ducts to create ce In the ducts f

h al Area.

PROJECT COST ESTIMATE:

Unit of i unit
Measure Quantity cost cost
(€09 =1 g o 0 (o o 1A --- -——- -— $1.,400,000
287 0! L= EA 70 4,885.72 42,000
DUCTE BarKS. - - oo e e e e LF 22,100 38.78 57,000
Cable PUBIS. ..o eeeemaenan LS --- -——- 135,000
ROAd CrOSSINGusssassassnssnsnnsnnsnssnnnnsnnsnnnns LS --- --- 50,000
(0011 1112 0 o | (P LS - — 16,000

B 1o ] 2 | $1,400,000

LIST OF RELATED GRAPHICS: Figure 1 - Industrial Area Site Plan Figure 2 - Launch Complex-39 Area Site Plan.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
REHABILITATION AND EXPANSION OF COMMUNICATIONS DUCT BANKS
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FISCAL YEAR 1992 ESTIMATES
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJIECT TITLE: Replace 15KV Load Break Switches

INSTALLATION: John F. Kennedy Space Center

Fy 1992 CoF Estimate: $1,300,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and Design Construction Total
Specific CoF FuNding cuuessesssssnsnnsnnsnnss $103,000 == $ 103,000
Capitalized Investment...................... --- $16,203,619 16,203,619
Total....oooo $103 ,000 $16,203 ,619 $16,306,619

IMVIRY PURPOSE AND SCOPE:

This project will replace sixty-six obsolete high voltage manual oil break switches to preclude risk of
failure during operation. The switches have deteriorated to a condition where they are not safe to manually
operate under load.

PROJECT JUSTIFICATION:

This ﬁroject IS required to eliminate safety hazards to operating personnel. The type of oil load break
switch being replaced has a history of exploding when manually operated under load. As a result, operating
personnel are no longer allowed to operate these switches when they are under load. This has reduced NASA's
ability to make changes in electrical distribution circuits. This project provides new design, remotely
operated switches which will eliminate the danger and enhance operational flexibility. Since replacement
parts for the existing switches are no longer available from the manufacturer, the switches are almost
impossible to maintain.
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IMPACT OF DELAY:

Several life threatening/catastrophic Failures have been reported by other government and military
installations where similar switches are installed. Delay in replacement requires continuation of
administrative controls which limit the ability to control the electrical distribution system in order to
protect operating personnel from a dangerous situation.

PROJECT DESCRIPTION:

The manual-type oil load break switches will be replaced with newer-style switches incorporating compression
sprln% operators. Switch ratings will increase fron 400 amps to 600 amps with close into fault ratings of
40, anps. The new load break switches will use sulfurhexafluoride (SF-6) instead of oil.

PROJECT COST ESTIMATE:

Unit of Unit
Measure Quantity cost cost
CONSEUCERON. - - - o e e et -—- --- -— $1,300,000
Switch Mechanism.. ........ ferrrrssrrrsrrrraernns EA 6l 16,065.5/ 980,000
Switch Mechanism Installation. ... ... ... ... ...... L3 -—— -—- 168,000
S U EA 5 20 ,000.00 100,000
Switch Installation. ...l LS -— -— 50,000

B 10 - $1,300,000

LIST OF RELATED GRAPHICS: Figure 1 - Illustration

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1992 ESTIMATES
REPLACE 15-KV LOAD BREAK SWITCHES

ILLUSTRATION

COMPRESSION-TYPE SPRING OPERATOR

A STORED-ENERGY, HIGH-SPEED MECHANISM
THAT ENSURES UNIFORMLY HIGH-BLADE
VELOCITY DURING OPENING AND CLOSING
OPERATIONS REGARDLESS OF THE OPERATING
HANDLE SPEED.

SELF-ALIGNING, SPRING-TYPE CONTACTS
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATTION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

Office of Space Flight:

Repair Site el System, White sands Test FacCility sssasssssssssasssssssssansssas
Replace Central Plant Chillers and BOilersessssssssssssssssssssnsnssnsnsnsnnnnnnns

e
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Repair Site Water System
INSTALLATION: White Sands Test Facility

Fy 1992 CoF Estimate: $1,300,000

LOCATION OF PROJECT: Las Cruces, Dona Ana County, New Mexico
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUNAiNG seusasnusasnnnnsnnnnss $83 500 -—- 3 83,500
Capitalized Investment.................... --- $900,050 900,050
Total...ooooooi $83,500 3900,050 $983,550

IMVIRY PURPOSE AND SCOPE:

This project provides for the repair of various components of the existing water system throughout the White
Sands Test Facility (WSTF) and adds new components which are required to improve system operation. Most of
the water system's deteriorating components will have been in service for 30 years and are in serious need of
replacement.

PROJECT JUSTIFICATION:

The utilities and structures at WSIF were constructed in 1963 to support the Apollo Program and were designed
for a 10-year lifespan. There has been a stead%/ deterioration of the water system's components over the past
several years. Additionally, construction of the first Tracking and Data Relay Satellite System (TDRSS)

ground terminal facility, the Air Force communications facility, and the second TDRSS ground terminal facility
have significantly increased the population utilizing the water system and increasing water consumption/demand

CF 4-1



for regular operations and fire protection requirements. During this same time period, additional buildings
and facilities have been constructed to support the increased scope of the testing mission, thereby further
increasing the load on the existing outdated water system.

IMPACT CF DELAY:

If this project is not approved, WSIF faces a possible loss of test data or an entire test stand if a water
failure were to occur during a test. In July 1989 the 400 Test Area wes shut down for three weeks for
emergency water system repairs.

PROJECT DESCRIPTION:

The work includes drilling an additional site water supply well and replacing failing carbon steel waterlines
both under%round and in buildings. The out-of-date electromagnetic system controls will be replaced with
state-of-the-art microprocessor controls. Also, the interior and exterior of the 1,000,000-gallon water
storage tank will be renovated. Booster pump, motor, starter equipment and shelters will be replaced and
reliable booster pumps and motors will be installed. Defective fire hydrants and failing, buried shutoff
valves will be replaced. The project also includes moving and re-installing an existing 80,000~gallon
supplementary water storage tank. Additionally, the project will provide a soft water system for the
cafeteria and the major air-conditioning systems.

PROJECT GOST ESTIMATE:

Unit of Unit
Measure  Quantity cost cost
[0 51 11U o 1o TP $1,300,000
Additional Water Supply Well & Soft Water System... LS --- -—- 550,100
Replace Galvanized Pipe & Firex StandS.usessssssunsss LS - —— 350,600
Repair Control PanelS sussssssassssssssssnnnnnnnnnns LS T ——- 150,300
Site Water Storage Tank................ooiinnnne. LS --- —_— 100,200
Reroute Piping, Install Regulator Pits............. LS === _— 59,200
Replace Booster Pumps/Motors, Valves............... LS --- _— 89,600
T OtAl.. ww e w e e e s s s s s s s s s s s s sssnsssssssssssssssssssnsnnsnsnsnsnnnnsnsnsnnnns $1,300,000

LIST G- RELATED GRAPHICS: Figure 1 - Site Location Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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FISCALYEAR 1992 ESTIMATES
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Replace Central Plant Chillers and Boiler

INSTALLATION:  Lyndon B. Johnson Space Center

FY 1992 CoF Estimate: $5,700,000

LOCATION OF PROJECT: Houston, Harris County, Texas
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning i
and Design Construction Total
SpecCiFiIC CoF FUNAING wrenrransransrnsnnnnns $616,746 $2,760,000 , O,
e o Ui e e rene e e ahe % BB AR
Total. e $616 , /46 $11,829,776 $12,446 ,522

SUMMARY PURPOSE AND SCOPE:

This project _continues the replacement of major equipment components of the water chilling system in the
Central Heating and Cooling Plant at the Johnson Space Center (JC). This increment replaces two 2,000-ton
steam turbine chillers and one 65,000-1b./hr. steam boiler.

PROJECT JUSTIFICATION:

Rehabilitation of the Central Heating and Cooling Plant®s chilled water system is necessary due to_the
deteriorating condition of existing chillers and boilers which are near the end of their 30-year life
expectancy. The existing equipment is becoming increasingly unreliable and expensive to maintain. )
dependable chilled water supply is critical to the Center's ongoing air-conditioning and process cooling
operations. The chilled water produced by this system supports all major mission-related and institutional
buildings. A study of the chilled water system indicated that it is essential to start replacement of major
components now in_order to prevent serious unscheduled shutdowmns. [In addition, the chillers will be replaced
with equipment using types of refrlﬁerants which are not subject to the Montreal Protocol limiting production
of chloroflurocarbon compounds which damage the Earth®"s ozone layer.
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IMPACT OF DELAY:

If this project is not approved, the JSC ability to provide needed cooling for personnel and equipment will be
in jeopardy. If timely phased equipment replacement is not accomplished, critical emergency situations and
repairs will be required with increased frequency.

PROJECT DESCRIPTION:

This increment will replace two 2,000-ton steam turbine water chilling units (WCU-1 and WCQU-2) and one
65,000-1b. /hr. steam boiler (24-1). The new equipment will have identical capacity and capability, but will
incorporate current technology and microprocessor controls. The work of the project includes dismantling and
removin? the existing chillers and boiler, abating asbestos pipe and turbine insulation, partially dismantling
the building 24 structure for removing existing equipment, modifying piping, purchasing and placing the new
equipment, and reassembling the building structure.

PROJECT QOST ESTIMATE: This cost estimate is based on a preliminary engineering report.

Unit of ) Unit
Measure Quantity cost cost
CONSEIUCTION: waeusussnnnnsssnnnsssnnnnssnnnnnsnnns $5,700 ,000
Replace Chillers.............................. EA 2 1,828,000 3,656,000
Replace Steam Boiler.......... ciiivirnsnsnnnss EA 1 1,329,000 1,329,000
Replace Controls....................occ. divas, LS -— T %29,000
Electrical ModificationS...................... LS - — 36 ,000
0 1 RN $5,700,000

LIST OF RELATED GRAPHIC: Figure 1 - Cutaway Drawing

FUTURE CoF ESTIMATED RUNDING REQUIRED TO COMPLETE THIS PROJECT:

Future funding for completion of the replacement of major cooling equipment consists of approximately
$4,000,000 in FY 1993, $5,700,000 in FY 1995, and $7,500,000 in FY 1997.
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FISCAL YEAR 1992 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

Amount No.
Office of Space Science and Applications: @ eemmeceen emeee-
.............. - (Dollars)
Modifications t0 I(-— Calibration Facility (XRCF). sesesssnnsnansnnnce mammmmcca 5,200,000 CF S-1
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROIECT TITLE: Modifications to X-ray Calibration Facility (XRCF)

INSTALLATION: George C. Marshall Space Flight Center

FY 1992 CoF ESTIMATES. $ 5,200,000

LOCATION OF PROJECT: Marshall Space Flight Center, Madison County, Alabama
COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications
FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUNiNg cvesesessssssssnasarnnnns $898,000 $12,540,000 $13,438,000
Capitalized Investment.veesessassnssnsnnnnsns --- --= -
Total.....oooi $898,000 $12,540,000 $13,438,000

IMVIRY PURPOSE AND SCOPE:

This project provides for modifications to the X-Ray Calibration Facility (XRCF) in support of the Advanced
X-Ray Astrophysics Facility (AXAF). The modifications are required to permit final ground testing and
calibration of the High Resolution Mirror Assembly (HRMA) and Science Instruments (S1). The HRMA and SI's
must be ground tested and calibrated before launch to verify X-ray Eerformance and to provide baseline data
for correlation with flight data. In order to accomplish these tasks, this project will upgrade the class
10,000 clean room to a nominal class 100, add cryogenic shrouds and heat shields to the vacuum chamber
cylindrical walls, increase the pumping capacity of the vacuum systems, and modify the liquid nitrogen system.

PROJECT JUSTIFICATION:

The full scope of work for this requirement wes approved by Congress as part of NASA's FY 1989 CoF program.
However, due to cost problems, the Congress was subsequently notified that a portion of the scope would be
deferred until the FY 1992 budget request which separated the project into two phases. The first phase
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(FY 1989) is currently under construction._ The FY 1989 phase will enable "proof-of-principle’’ testing of the
outer mifror elements of the HRMA mounted in a ground test_configuration. This second phase (FY 1992 )
provides for the scope that had to be deferred Trom the original FY 1939 project and will permit final testing
and calibration of the fully assembled HMRA and SI1's, Such testing is mandatory for evaluation of the x-ray
reflection efficiency and resolution of individual mirrors; for calibration and final alignment testing; for
functional testing to determine final performance; and to calibrate x-ray instrumentation necessary for the
development of the computer software required for the interpretation and analysis of the scientific and
engineering data generated by the spacecraft.

In addition to supporting AXAF, the facility will also be used for calibration of rocket payloads for extreme
ultraviolet and x-ray experiments, and for star tracker evaluations and calibrations. The enlarged instrument
chamber willl also provide an in-house capability at the Center to perform thermal vacuum tests on Space
Shuttle payload experiments and to leak test large Space Station Freedom modules.

IMPACT OF DELAY:

Delay of this phase of the project would jeopardize the capability to conduct pre-launch “'end to end" testim':)
of X-ray performance of the AXAF HRMA and SI"s until such a time as it i1s completed. The XRCF is the only
Ia’\ll’lge X—r@‘ optical test facility of its kind in_the free world with the capability_required by AXAF. Since
HRVA and SI®s calibration is on the project critical path, any delay in ground testing will result in
increased cost and launch delays.

PROJECT DESCRIPTION:

Additional cryogenic pumps will be provided for the_instrument chamber and the guide tube to increase the
pumping capacity of their k_u%h “vacuum systems. Additional cryogenic shrouds heater panels will be
installed to cover the cylindrical walls and the bottom of the Instrument chamber. The pressurized, open-loop
liquid nitrogen system will be modified_to operate in subcooled, closed-loop, pumped mode. A 28,000 gallon
storage tank, pumps, and distribution lines will be added to the liquid nitrogen system. The clean room will
be upgraded from class 10.000 t a nominal class 100. An_air deionizing system will be installed. A variety
of ifications to improve laminar air flow_conditions will be_accomplished. A new_chiller and cooling tower
will be provided to meet temperature and humidity requirements in the_clean room. Filtered, enclosed areas
will be provided at_all guide tube man-entry points to control contamination. Support workspace and clean
room workstations will be provided with associated utilities support.
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PROJECT COST ESTIMATE: Based on final design.

Architectural/Structural ,......ceeesssrnnnssnrnnns
Mechanical . cu.ivreseeranennenrnnnnsnnsnnnnnnnnnnns

LIST OF RELATED GRAPHICS: Figure 1 - Location Plan

OTHER EQUIPMENT SUMMARY:

Figure 2 - Artist Concept

cost
$5,200,000
509 500
14,690,500
$5,200,000

Additional Research and Development funding in the amount of $7,800,000 is required to complete this

project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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FISCAL YEAR 1992 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

SUMMARY
GODDARD SPACE FLIGHT CENTER

Office of Space Science and Applicatioms:

cnvecercecanannae -———-——

Restoration and Modernization Of High \Oltage DiStribution System ..cuevsusevsannns

Construction of Earth Observing System Data Information System

FacCility.. sesssssssssssnssssssnsssnsnnsssnsnnnnsnsnnnnsnsnnnnnnsnsnnnnnnnnnnnnns

(Dollars)
7,000,000 CF 6-1

17,000,000  CF 6-5
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Restoration and Modernization of High Voltage Distribution System
INSTALLATION: Goddard Space Flight Center

FY 1992 CoF Estimate: §7,000,000

LOCATION CF PROJECT: Greenbelt, Prince George's County, Maryland
COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

FY 1991 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project:

PJanning )
and Design Construction Total
épeciflic CgF FUNAING cuzusnssnsnnsnnnnnnnns $660 ,000 _— $ 660,000
apitalized Investnient.................... --- $2 585 504 2 585 504
Total....ooooi $660 ,000 $2,585 504 $3,2U5 504
SUMMARY PURPOSE AND SCOPE
This project provides for restoration l : of the high voltage electrical distribution system at
the Goddard Space ght Center (GSFC) The major ¢ o L project i g ¢t or )
replacement of electri e 4160 volt substation d Eiildi:  3/14 cal upgrade. This
ject work will repl e t equipment, reduce i r{ maintenance costs and enhance the
i and e of the ter-w ¢ high tage distribution system.

PROJECT JUSTIFICATION:

The present electrical distribution system is 30 years old and can no longer effectively support present and
currently programmed GS-C operations. Growth in center electric power requirements, degradations due to age,
and the gradual obsolescence of the original overall design scheme caused by changing needs and new

construction have rendered the existing system ineffective. Through the years, additions and minor

modifications to meet individual needs have resulted in a system that now requires major reconfiguration and
renovation to restore operational flexibility and provide for future growth. Conversion of additional areas
of the center to a 13.8-KV distribution system will increase efficiency and allow dedication of the 4160 volt
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distribution system to critical loads which must be supported in exigent conditions with emergency
generators. Conversion of above ground to underground feeders_in selected locations will replace aging
systems and make them less wvulnerable to storm damage. Replacing the 4160 volt substation will further
enhance the capacity, reliability and efficiency of this service to critical loads. This action will also
eliminate obsolete equipment for which spare parts are t_)ecomlng_lncreasm ly difficult to obtain. In i
addition, the transformers to be replaced are polychlorinated biphenyl (PCB) contaminated and replacement will
eliminate a potential environmental hazard. i1s project will _also increase the reliability and capacity of
the electric power _to the Building 3/14 complex which houses mission critical computing and communication
equipment. Providing an additional 15MVA, 35kv-13,3KY transformer at the central substation is necessary to
support currently programmed load growth at Goddard and to comply with utility load balancing requirements.

IMPACT OF DELAY:

Delay of this project will jeopardize the reliability and_severely constrain the Goddard electrical
distribution system. With several new facilities and additions scheduled, the existing feeders will be loaded
to or exceed their rated capacity.

PROJECT DESCRII
A. _ Reconfigure and ace Electrical ‘eeders: 1) Reconfigure electrical | which d power 1o the
Buildin / complex and Building 8/ ata Operations t (DOF). New o eeder will be
provided for the Building 7/10/15/29 [ Two new 3 switchgear z: will be dd 1 to the
existin g line-up to t t new feeders. g feeders will e reconfigu to balance
the loads on it feeder. The : _ tich serve Building 28/00f il be replaced i I new 13
feeders 2) i | 18,1 and « will be e I Il volts to . Replace i 5KV
transformer with ) 3.8 primary r ormer for B i 20 and new 13.8-KV feeders will be provided
tc il 18, 1 and 20 3)Area ¢ dAreal {11 be & mt )il tol
di ib Exi | E i  serve these outlying sites will be replaced with new 13.8-KV
underground feeders.
B. Replace 4160 Volt Substation: Items included in_ tt are two 3750KVA 16KV -l
transformers and associated :1 o existing t ot 1 13 )l
transformer and 4. ;] ds switchgear as well as an additional 15MVA, 35KV-1 3 o will
be ided to take power f om a new otomac Electric Power Company 35-KV feeder. The exist subst
site an associated d : ¥ will be modified as required to accommodate 1 added equipment.
~ Buildings / Electrical Upgrades: Items include ¢ t of existing load center with a 1000-KVA,
4 volt-120/208 volt 1 1 technical loadcenter for Building 14. The loadcenter will be 1o ted in
tl 31 ¢ of il 14. This project also includes: ) The lat of two - _KVA

uptible power supply vy ‘B 14; ) a of ¢ transfer switches and mai
ds u i ¢ of the shelter area of 1 3 including replacement of obsolete q i
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PROJECT COST ESTIMATE: Based on a Preliminary Engineering Report.

Unit of _ Unit
Measure Quantity cost Cost
CONSEUCHION. « - e e o ee e e e -—- --- -—- $7,000,000
Reconfigure/Replace Electrical Feeders............ LS ——- --- 2,000,000
Replace 4160 Volt Substation. ,......cceeeessssrens LS --- --- 3,000,000
Building 3/14 Electrical Upgrades. .....cvucvevanass LS -—- -— 2,000,000
0> $7,000,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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GODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1992 ESTIMATES
RESTORATION AND MODERNIZATION OF HIGH VOLTAGE DISTRIBUTION SYSTEM

LOCATION PLAN
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Construction of Earth Observing System Data Information System Facility
INSTALLATION:  Goddard Space Flight Center

FY 1992 CoF Estimate: $17,000,000

LOCATION OF PROJECT: Greenbelt, Prince George™s County, Maryland
COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project.

Planning i
and Design Construction Total
ifj F FUNQING.eesrarasrarnnrannnnns 1 8,000,000 11,810,
Specifje SoF jFundinge ..o voreeeenere e 33,810,000 $8,000,000  $11,810,000
Tot@ah. .o 33,810,000 $8 ,000 ,000 $11,810,000
SUMMARY PURPOSE AND SCOPE
This N . the second e * constructic of a Earth  ing System Dat Information System
1{EOSDIS) ‘acilit at the Goddard Space Fligh Center. 1 y will d .y 190,000 square
eet of sp W house ¢ data rg (ADPE) and ti L i, and
1 require to maintain arc , r ving and tion capability Ins of the F0S
Program. The d increment to complete the facility IS ¢ for * 1993.

PROJECT JUSTIFICATION:

The Earth Observing System (EOS) program anticipates the cooperative involvement of the United States, the
European Space Agency (E§Ai, and the Japanese National Space Development Agency (NASDA). The United States®
portion of the program will be implemented by NASA in cooperation with the National Oceanic_and Atmospheric
Administration (NOAA)., The EOS program will support observation of the Earth from_sE)ace using unmanned
platforms. These platforms will be equipped with remote sensing instruments and will be launched into a polar
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orbit_to facilitate viewing of all parts of the globe. The measurements obtained from these observations will
constitute a 15 year data set, which will be u by scientists to construct and test models and theories
about global environmental interactions. Information resulting from the EOS Program will contribute to an
understanding of the consequences of human activity on the environment, and aid In predicting the impact of_
man-made and natural environmental events. This information will provide world leaders and policy makers with
the information needed to make timely and informed decisions which will help to preserve the habitability of
the global ecosystem. Currently no facility or system exists within NASA or the world scientific conmunity
that 1s capable of supporting the data aBrocessmg and storage rt_agglrements of EOS. Construction of a new
facility for the EOSDIS is the only viable alternative for providing the required level of EOS support. The
magn!tude_of the facilities requirement precludes the recovery and reuse of existing GSFC space, and the costs
an | éngfﬁmenc_les associated with leasing off-Center space for a progran of this magnitude and longevity

wou e excessive.

Completion of the facility is required in 1994 to support the installation of associated ADPE and subsequent
component software development, installation, debugging, and Data Operations System (DOS)/E0S interface
testing prior to launch of the Tirst space platform in the late 1990's. In addition, the facility iIs required
to support end-to-end integration, and integration of space platform instruments, as well as operational
training prior to the pre-lTaunch freeze for the first space platform launch.

IMPACT OF DELAY:

IT construction of the EOSDIS faC"iv'v:K' iIs delayed, 1t will be necessary to delay the acquisition and
installation of the EOS data system which will have an adverse impact on the implementation of the £0S
program.

PROJECT DESCRIPTION:

This project will provide the second increment of construction for the 190,000-square-foot facility located
east of Soil Conservation Service Road and north of Greenbelt Road. This continues the sitework and includes
the construction of the utility plant building, utility tunnel and chilled water piping. Also included iIs the
construction of the EOSDIS building foundations, shell and primary interior electrical distribution.

The facility will consist of a combination multi-story steel and concrete structure. Exterior finish
materials will consist of masonry, glass and aluminum, and/or precast concrete panels, In keeping with
materials used elsewhere on Center. Interior finishes include raised flooring in ADPE area, heating,
ventilation, and air conditioning systems, fire protection and detection tems. Interior and exterior
lighting, electrical power, building security systems and a uninterruptible electrical system will be
provided. Necessary Browsugns for domestic water, sanitary sewer, steam, and telephone and communications
duct banks will also be provided. Construction of access roads, necessary parking, sidewalks, curbs and
gutltegsa site lighting, landscaping, security fencing, electrical substation, and chilled water plant are also
included.
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PROJECT QGOST ESTIMATE: Based on a Preliminary Engineering Report.

Unit of Unit
Measure Quantity cost cost
CONSLIUCEION.. wuveeuussannnssnnnnssnsnnsnnsnnsnnnnns -— --- —-—- $17,000,000
Utility Plant Building cueeeerereressararanennnss LS .- _— 6,600 poo
Tunnel With Piping...ciciiireisaresssransnsnnnns LS --- -== 900,000
Chilled Water Piping.eeeseeesssenssresssennarens LS — ——- 2,200,000
EOSDIS BUIldiNG aussssunsnnnsssnnnsnnnsssnnnnnnns SF 190,000 38.42 7,300,000
Foundation.... .. ...ieeierennssennesennesennnns SF 190,000 8.42 (1,600,000)
Superstructure (Shell).iciaiiiiiriiiinannanass SF 190,000 21.58 (4,100,000)
Electrical......... sivieeceissnnnnnnnsssnnnnns SF 190,000 éja (1,600,000)
0 1= ¥ $17,000,000

Note: This cost estimate provides for the FY 1992 increment of the total facility. The FyY 1991 first
increment wes $8,000,000. The total cost of the project is estimated to be approximately $42,000,000.

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

OTHER EQUIPMENT SUMMVARY:

Approximately $500,000,000 of Research and Development funded ADFE to support data processing, information
management and data archiving requirements will be required for this facility.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO QOVPLETE THIS PROJECT:

To complete this project, a third increment is required in the FY 1993 budget at $17,000,000.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

JET PROPULSION LABORATORY

Office of Space Science and Applications:

Modernization of Main Electrical Substation. . ... .... e
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Modernization of Main Electrical Substation
INSTALLATION:  Jet Propulsion Laboratory

FY 1992 CoF Estimate:' $5,500,000

LOCATION OF PROJECT: La Canada-Flintridge, Los Angeles County, California
COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning .

and Design Construction Total
Specific CoF FUNAINg.uesesnssnsnnsnnnnnnns $25,000 —_— $ .
cgpitalized Ivestent --- $5,855,495 5,8%3 38%
Total. s $25,000 $5.,855,495 $5 .880,495

SUMMARY PURPOSE AND SCOPE:

This project provides for the moderization of the Jet Propulsion Laboratory™s (JPL) main electrical substation "G"
to_increase reliability. Increasing the primary service voltage from 16 kV to kv from Southern California
Edison (SCE) will also permit a more economical power tariff.

PROJECT JUSTIFICATION:

This project provides for redundancy iIn service to increase reliability, minimize the possibility of a major power
failure, and provide for future load growth. At present, JPL receives r fron two metering points, one at

16 kv and one at 66 kv, By receiving service from SCE at 66 kv only, JPL would qualify for a lower tariff rate.
An estimated gross savings of $1.1 million per year could be realized by accepting service at 66 kV based on JPL's
actual 1988 load profile resulting in a 5-year simple payback of this investment.
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IMPACT OF DELAY:

The present configuration of substation "G" 1s not reliable and has resulted in past power failure. The
possibility of a major powver failure will exist until the configuration of substation "G" is changed. Also, the
estimated cost savings of $1.1 million per year would not be realized.

PROJECT DESCRIPTION:

A new double-ended substation comprised of two transformers and a 10-line position metal clad switchgear will be
constructed. The two transformers would be sized at a rating of 16.8/22.4 MvA, 3 Phase, 66 kv primary and 16 kv
secondary._ The 10-line position metal clad switchgear would be provided with 2000 amperes busbar, a tie-breaker
and five distribution breakers on either side of the tie-breaker. Two seBaratt_a 66 kV underground incoming_source
lines will furnish power to the transformers from the adjoining Arroyo substation of the Southern California
Edison Company. The_16 kV power feeders from the metal clad switchgear will be connected to the Laboratory®s
existing power distribution network. This operation will be done_in phases, so that electrical service to all the
facilities in the Laboratory would be maintained during construction. Underground conduits from_ five spare
distribution breakers in the metal clad switchgear to new manholes would also be installed at this time to enable
easy access to the spare circuits for future use. All existing unused equipment will be removed.

PROJECT COST ESTIMATE: This cost estimate is based on preliminary design.

unit of ) unit
Measure Quantity cost cost
(€091 1 (Ve Jo o W — .. — $5,500, 0c0
Substation Modifications....... civvvviinnnnnnnnnns LS - -— 5,500,000

[0, =) [ $5 ,500, 000

LIST OF RELATED GRAPHICS: Figure 1 - Location Plan Figure 2 - Site Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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JET PROPULSION LABORATORY
FISCAL YEAR 1992 ESTIMATES
MODERNIZATION OF MAIN ELECTRICAL SUBSTATION
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FIGURE 1
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JET PROPULSION LABORATORY
FISCAL YEAR 1992 ESTIMATES
MODERNIZATION OF MAIN ELECTRICAL SUBSTATION
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FISCAL YEAR 1992 ESTIMATES

SUMMARY
VALLOPS FLIGHT FACILITY

Office of Space Science and Applications:

Restoration of Utilities .
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Restoration of Utilities

INSTALLATION: Wallops Flight Facility

FY 1992 CoF Estimate: $3,500,000

LOCATION OF PROJECT: Wallops Flight Facility, Wallops Island, Virginia
COGNIZANT HEADQUARTERS OFFICE:

Office of Space Science and Applications
FY 1991 AND PRIOR YEARS®" FUNDING:

The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUNDING.tessrsessrnnsnnnnnnss $612 452 $ 5,200,000 $ 5,812,452
Capitalized Investment..........ocooeen... --- 11,281,499 11,281,499
Total. oo $612 ,452 $16.481.492 $17.093,951

SUMMARY PURPOSE AND SCOPE:

This project continues the restoration of utility systems (water, sewer, electrical distribution and storm

drainage) at the Wallops Flight Facility. The project will replace very old, deteriorated systems, enhance
system reliability, and reduce operation and maintenance costs.
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PROJECT JUSTIFICATION:

Restoration of the water system is necessary to improve fire protection water supplies and to conform with
State Health Department standards for domestic water supplies.

The restoration of the Main Base and Island sewer systems will reduce the potential of water and environmental
pollution, and reduce the operation and maintenance costs. Restoration will also provide for compliance with
federal and state rules and regulations and a higher level of health protection for all personnel.

Replacement the electrical equipment on Wallops Island is necessary because the existing equipment is from 20
to 40 years old, has reached the end of its useful life and is breaking down with increasing frequency. The
overhead lines to be replaced are experiencing outages due to deterioration with age. This electrical system
distributes approximately 3 million kilowatt hours of electrical power to the buildings, radar, computers, and
rocket launching equipment on Wallops Island and the Main Base each month and frequent electrical outages are
disrupting scheduled operations.

The storm drainage system work 1s required to repair deteriorated storm drains and to correct drainage
deficiencies resulting from facility changes over the past 40 years. Minimal work has been performed to
correct problems or modernize the system, and it has become ineffective in areas. In addition, the storm
drainage system is a source of erosion problems due to pipe separations.

IMPACT OF DELAY:

Delay of this project will force continued use of utility systems which have severely deteriorated with age;
no longer meet health, safety and environmental regulations; are unreliable; and do not adequately support
Wallops activities or fire protection requirements. The deterioration of the systems is such that the risk of
electrical outages or pipe ruptures is at an unacceptable level and may cause mission delays; undermining of
airfield or road pavements; or discharge of untreated sewage to the environment.

PROJECT DESCRIPTION:

This project provides for the following: replacement of the Main Base raw water treatment system; replacement
of elevated storage tank V-90 on Wallops Island; installation of 3,500 linear feet of 14-inch water main on
Main Base; replacement of 7,000 linear feet, and sealing or lining of 7,500 linear feet of sewer lines on Main
Base and Wallops Island; improvements to the sewage collection systems between Wallops Island and Main Base;
the installation of voltage regulators on the Main Base; the replacement of 7 transformers on Main Base;
replacement of 7,000 linear feet of 13,000 volt overhead service with underground service on Main Base and
Wallops Island: and the repair of 45,000 linear feet of 8-inch to 54-inch diameter storm drainage piping on
Main Base.
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PROJECT QOST ESTIMATE: Based on a Preliminary Engineering Report.

Unit of Unit
Measure Quantity cost cost
CONSEIUCTION w v n v s ssssnsnsnsnrsesnsnsassssnsnsnssss --- - -— $3,500,000
WAt e LS —- - 850,000
Sanitary Sewer............ e LS _— _— 500,000
Sewage Collection System Improvements......... LS -—- _— 500, 000
EleCtriCal vessssssssssssssssssnnnnnnnnnnnnnnns LS --- -—- 950,000
StOrm DraiNage sesesssssesasasasasasasasasasnss LS -— -— 700000
B o ;1 [ $3,500,000

LIST CF RELATED GRAPHICS: Figure 1 - Location Plan  Figure 2 - Main Base Site Plan
Figure 3 - Wallops Island Site Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

SUMMARY
AERONAUTICAL FACILITIES REVITALTZATION
Page
Amount No.
Office of Aeronmautics and Spaee ldmology ---------------
-------------- (Dollars)
Upgrade of Outdoor Aerodynamic Research Facility,
Ames Research Center.ccececcccceescecarsscscsorcavesssssssescsssscssssacscscosoce 3,300,000 CF 9-1
Modemization of 16-Foot Transonic ‘l‘unel,
I-amlq mdl mta R R Y N R R REYYEENT R RR NN $ 0080000000000 00000 000000 CGOIOIOILOE 3,@,@ a9'6
Rehabilitation of Icing Research Tunel,
Lewis Research Conter...ccceecccecereoccocssesocnasossssssssnssssscsonccancasens 2,600,000 CF 9-10
Modifications to the High Pressure Air Systenm,
Iamlq mdl wtaoo ooooooooooooooooooooooooooooooooooooooooooooooooooooooo 11,7w,m CF 9'14
Repair and Modernization of the 12-Foot Pressure Wind Tunnel,
Ames Research Center....cceeeetcecccssscsssssssccnasscasses tesseccccsssrscasanes 25,000,000 CF 9-18
Rehabilitation of Central Air System,
Lewis Research Center....... e eeneceecestesassetceasootonsarsstececssrarensasenans 5,600,000 CF 9-23
Total. ., —n mmmms s s s mmmm = = o= 51,600,000
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Upgrade of Outdoor Aerodynamic Research Facility

INSTALLATION: Amnes Research Center

FY 1992 CoF Estimate: $3,300,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration, and Technology

FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning

and Design Construction Total
Specific CoF FUNAING.ttrrssssnnnnnnnnnnnns $222,693 — $ 222,693
Capitalized Investment. ... --- $19 985 787 19 985 787
o = | $222,693 $19,985,787 $20,208,480

SUMMARY PURPOSE AND SCOPE:

This project enlarges the Outdoor Aerodynamic Research Facility (OARF) N-249, at Ames Research Center"s Moffett
Field site to support testing of models and aircraft sized for the 80 x 120 foot leg of the National Full-scale
Aerodynamics Complex (NFAC). The work includes an enlarged model support system; modification of the existing
concrete pit and model support framework; development of large-model accessways to the facility; and modification
of the storm water drainage system.
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PROJEC JUSTIFICATION:

This project is necessary to increase the testing capabilities of the Outdoor Aerodynamic Research Facility in
support of the 80 x 120 foot leg of the NFAC. The proposed improvements will enable the QARF to accommodate large
models and aircraft scheduled for testing in the 80 X 120 foot leg of the NFAC. The checkout of these models in
the QAR will free the 80 x 120 foot leg for other aeronautical testing during model preparation. The OARF has
been used for many years to evaluate models and aircraft entering the 40 X 80 foot leg of the NFAC. Hundreds of
valuable wind tunnel occupancy hours have been saved by discovering and correcting faulty test hardware prior to
using the 40 X 80 tunnel test section. In a similar manner, by increasing the size of the QARF to accommodate
models sized for the 80 x 120 foot test section, valuable tunnel time in this leg can also be saved. Currently,
large models or aircraft must be checked out in the 80 x 120 wind tunnel itself. This practice increases the time
required for each test: limits the number of scheduled test runs: and increases the backlog of other tests because
of lowered productivity.

Engine checkouts must also be performed in the tunnel test section, further reducing time available for actual
testing and increasing hazards to personnel and the tunnel due to an increased time for presence of fuels in the
tunnel and risk of engine failures in unchecked engines. Enhancement of the capability of the Outdoor Aerodynamic
Research Facility will reduce the backlog, improve utilization of the 80 X 120 foot wind tunnel, and will improve
safety by allowing engine checkouts outdoors.

IMPACT CF DELAY:

Model checkout operations and engine checkout will continue to be performed in the test section of the 80 X 120
foot wind tunnel. Continuation of the current approach to model checkout will Iimit the availability of a unique
test facility. Such a delay will result in continuing backlogs in availability of this facility for national
aeronautics testing programs.

ROJECT DESCRIPTION:

The project includes a new model support system consisting of two main struts and one tail strut. The proposed
load carrying capability will be +/- 150,000 Ibs vertical load or lift, +/- 50,000 Ibs longitudinal thrust, and +/-
30,000 Ibs side force. Tread width and tail length will be adjustable by locally controlled electric motors. The
tail strut will be adjustable to provide a +/- 10 degree pitch range. A concrete pit will be constructed to
accomodate the increased tread and tail width requirements of the model support struts and recess all model support
mechanisms below grade. A access road will be provided from the test section of the 80 x 120 leg of the NAC to
the OARF. Finally, the storm drainage system will be modified to drain the concrete pit and model support system
area to an existing oil-water separator.
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PROJECT COST ESTIMATE:

unit of unit
Measure Quantity cost cost
CONSErUCEEON. vttt iesissrnnnssnnrsnnnsnnsssnnnnnnsns $3,300,000
ROBOWAYS s s s s suasunsusnasnasussnssssnsnnsnnnnnsnans LS --- - 754 ,000
Foundation and PIt.....ccciiiiiiiiiiinnnnnnnnnnnss LS -—- --- 800,000
Model SUpPPOrt.....vvieecerrrnnnnnnnsssnnnnnnnnnnns LS -—- - 1,116,000
Model SEerVICES. .. iiiirrrrrnsnssssssssssnsnsnnnnns LS -— -—- 193,000
=1 [T (o= | LS -—- -—- 437,000
0 = 1 $3,300,000
LIST OF RELATED GRAPHICS: Figure 1 - Site Plan Figure 2 - Schematic

OTHER EQUIPMENT SUMMARY: Existing main struts and ball joints will be provided as Government-furnished equipment.

FUTURE ESTIMATED CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Modernization of 16-Foot Transonic Tunnel

INSTALLATION: Langley Research Center

FY 1992 coF Estimate: $3,400,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration and Technology

FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUNAING.eeeuueiiississnnens $376,000 - $ 376,000
Capitalized Investment................ ——- $25,097,878 25 097,878
o] =1 [ $376,000 $25,097 ,878 $25,473 ,878

SUMMARY _URF AND SCOPE:

This project is part of the NASA Aeronautical Facilities Revitalization program. The project will increase tunnel
productivity significantly and provide increased model propulsion air flow to satisfy research and development
testing of dual flow exhaust system integration for subsonic transports; and for high speed transports that have
dual exhaust streams for noise abatement. The project also includes refurbishment of the deteriorated air
exchange tower, tunnel components, and an addition to the building for personnel and model preparation work.
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PROJECT JUSTIFICATION:

The 16-Foot Trans Tunnel is a large transonic facility i to i integration

research. The enhanced lities structura refurbishment, and increased g are requi because:
1) a huge hacklog of test juests for tI 16 Iransonic 1 requi improvement INn tivity to
reduce the time r for 1 tests; (2)an increased emphasis on dual flow 1 ¢ for advanced
aircraft has created a new and nuing demand for an additi ] high ow ai System to conduct
research which is beyond the capability of the :urrent system; and (3) the large increase in tests will create a
need for ad data analysis space, and model storage area.

IMPACT OF DELAY:

Delay of this project will prolong and exacerbate the large backlog of test requests and research programs focused
on optimizing the integration of advanced engine/airframe systems of this Nation®s future in aeronautics.

PROJECT DESCRIPTION:

This project includes the following: 1) Drive Motor Cooling - Additional cooling 1O increase the run time before
temperature limits are exceeded. The system will include pumps, interconnecting piping, heat transfer coils, and
controls; 2) Additional Propulsion High Mass-Flow System - Additional propulsion simulation system for dual air
flow simulation will consist of an independent air source which will include a new pressure reducing station,
valves, filters, controls, and piping capable of continuous flow at a maximum mass flow rate of 30 lb/sec at 1800
psi; 3) Refurbishment of Air Exchange Tower and Tunnel Components - Repairs metal surfaces on the intake and
exhaust vanes, recoats Inner walls of the exhaust tower, replaces the cable mechanism of the exhaust vanes
actuator, and repairs and replaces tunnel bolting; and 4) Addition to Building 1146 - Existing capabilities for
propulsion integration data analysis will be upgraded by adding a 6300 gross square feet to Building 1146
consisting of engineers® work area, storage areas, computer rooms, elevator, offices, and conference room
enlargement.
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PROJECT COST ESTIMATE: Based on a Qreliminary Engineering Report and in-ho-se engineering estimates.

Unit of Unit
Measure Quantity Cost Cost
CONSEIUCELON . e 4ttt teeeeeeeenneeenneannaseenaeaenses -—- --- -— $3,400,000
Drive Motor Cooling... . .......ccveuvenvennnnnnns LS --- --- 829,000
Propulsion Air System,., . . ........ccecvennennnnnn LS --- -—= 209,000
Air Exchange Tower.... . ......cccccenccunnnnnns LS -—- --- 985,000
Addition to Bldg. 1146, ... .............cieenn. LS --- --- 1,377,000
OB L e e e e e e e e e e e eeeseeesasensonssssssssssssosenenanssssecssssseessnssesseeeeesnesnsnnnees $3,400,000

LIST OF RELATED GRAPHICS: migure 1 - Site Q1

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1992 ESTIMATE
MODERNIZATION OF THE 16-FOOT TRANSONIC TUNNEL
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabilitation of Icing Research Tunnel
INSTALLATION: Lewis Research Center

FY 1992 CoF Estimate: $2,600,000

LOCATION OF PROJECT: Cleveland, Ohio
COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration, and Technology (QAET)
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning )
and Design Construction Total
SpeciTic CoF FUNAINg.eeureeurnnnsnnnsnnuss $ 260,000 - 8 260,000
Capitalized Investment.................. . --- $ 4,063,500 4,063,500
1L = | e $ 260,000 $_4,063,500 8 4,323,500

SUMMARY PURPOSE AND SCOPE:

This project provides for the rehabilitation of the Icing Research Tunnel (IRT) to ensure its continued operation
in support of the development of all-weather aircraft and propulsion systems for the nation™s aircraft. The work
in the project includes the rehabilitation of various components of the facility structure and modifications which
will improve test productivity and the quality of the air flow iIn the test sections. This project is part of the
Aeronautical Facilities Revitalization Program.

PROJECT JUSTIFICATION:

The IRT is the nation®s largest refrigerated icing research tunnel. It provides the testing capability to develop
ice protection systems for all aircraft certified in the US. to fly into atmospheric conditions in which ice will
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develop on the aircraft. The IRT was designed and constructed in 1342-1944. The environmental test conditions
(ice and water) within the tunnel have resulted in severe deterioration of many components. This project is
needed to restore the IRT structure, pressure shell, and supports to safe and reliable operating condition and to
assure the continued reliability and productivity of the unique icing capability of the IRT. Aircraft
advancements have resulted in icing conditions at increased flight speeds. Modifications to the IRT are required
to increase its capability for testing and development of ice protection systems at these increased flight speeds.

IMPACT OF DELAY:

A delay of the project increases the risk of a failure of the presently 45-year old structure and test section.
The resulting impact for the IRT will be the delay of development of all weather capability for rotor craft and
the delay of development of electronic deicing systems for the next generation transport aircraft. Programs
supporting commercial aircraft testing will be impacted which will adversely affect the safety of commercial
aviation in the U.S. Additionally, the development of computational capability related to predication of icing
fundamentals will be impeded because the essential testing verification will be delayed.

E TION:

A. Rehabilitation of the tunnel pressure shell by repairing the inner pressure shell, structural framing and
supports along the return leg section of the tunnel. Additional work includes removal of the exterior covering
and asbestos contaminated insulation, cleaning and painting of the tunnel shell, reinsulating and reskinning the
tunnel.

B. Rehabilitation of the balance chamber exterior by repairing the balance chamber exterior liner panel, pressure
shell and framing; removal of asbestos contaminated insulation, and replacement with new insulation.

C. Modification of the test section top entry hatch and the diffuser leg access hatches to improve tunnel
productivity and performance.

D. Modification of tunnel flow path profiles between the bellmouth contraction and the first downstream turn of
the test section to improve flow quality.

E. Modification of the test section viewing windows and control room to improve model viewing capability during
tests.

F. Rehabilitation of the drive motor cooling fan assembly.
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PROJECT COST ESTIMATE: Base® oo a cooplete® Preliminary Engineering Report

Unit of Unit

Measure Quantity Cost Cost
CONSETUCELON . « vttt treiseenneeenneeanseeonasnnnnenos --- -—- _— $2,500,000
Rehabilitation of Tunnel Pressure Shell......... LS - -— 1,560,000
Rehabilitation of Balance Chamber Exterior,..... LS -—- -— 480,000
Modifications to Access Hatches...........o..... LS -—= -— 295,000
Modifications for Flow Quality Improvements. . ... LS -— -— 85,000
Modifications to Test Chamber.........c.cvo. ... LS -—- -— 135,000
Rehabilitation of Drive Motor Cooling Fan.... ... LS -— - 45,000
b ) X 1 2,600,000

LIST OF RELATED GRAPHICS: Figure 1 - IRT Tunnel Plan

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS QRQJ=CT:.: None
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FISCAL YEAR 1992 ESTIMATES
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CONSTRUCTION CF FACILITIES

FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Modifications to the High Pressure Air System

INSTALLATION: Langley Research Center

FY 1992 CoF Estimate: $11,700,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration and Technology

FY 1991 AND PRIOR YEARS FUNDING: The following prior years' funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUNdiNg sassesassssasasnnnnnns $319,618 $12,000,000 $12,319,618
Capitalized Investment.................... --- 3,924,101 3,924,101
Total..ooo oo $319,618 $15,924,101 $16,243,719

IMVARY PURPOSE AND SCOPE:

This High Pressure Air System is an essential element for operation of the hypersonic facilities and is used
by all other major research facilities. The high pressure air usage has been steadily increasing over the
past five years and has reached a critical point where new and modified facilities coming on-line cannot be
accommodated. This project will provide additional high pressure air storage volume, manifolding, supports
and necessary valving; a new high pressure transfer line between storage systems at Buildings 1265 and 1247E;
and a new compressor pumping station located in an 810 square foot addition to Building 1247E.
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PROJECT JUSTIFICATION:

The existing air storage system has been derated from 5,000 psi to 4,250 psi allowable working pressure
because of system age. Also, the 3,000 psi underground storage system has been completely removed from
service due to deteriorating condition. These events have reduced the LaRC usable air storage capability by
more than 40 percent. The current compressor and air storage combination can only provide about 50 percent of
the peak daily demand. There are currently 25 major users of the high pressure air systems. The prime users
of the high pressure air systems are the hypersonic blowdown tunnels. The increased emphasis on hypersonic
research data will require additional hypersonic tunnel operation. There have been several new users
(National Transonic Facility, 20-inch Supersonic Wind Tunnel, and Aircraft Landing Dynamics Facility) and
upgrading of other facilities (8-Foot High-Temperature Tunnel, 14- by 22-Foot Tunnel, and 16-Foot Tunnel) that
have caused or will cause a severe impact on the existing high pressure air system’s ability to keep up with
demand. New storage vessels to be added by this project, in combination with existing storage systems, will
be able to provide a minimum of 90 percent of the peak daily demand.

IMPACT O DELAY:

Delay of this project will adversely affect the research programs at LaRC by causing longer experiment standby
times due to lack of high pressure air availability. These tunnel facilities are under heavy demands by the
NASA project offices for high performance aircraft/spacecraft development. A reliable and adequate air supply
is essential to maintain current research schedules.

PROJECT DESCRIPTION:

A. Storage Vessels - A additional 6,000-12,000 cubic feet of air storage will be added to the existing
system. The storage vessels will be manifolded together to provide 500 pounds per second mass flow.

B. Tranfer Line - A new tranfer line will be designed and installed between the 8-Foot High Temperature
Tunnel storage system at Building 1265 and the new bottle field at Building 1247E and will be rated at 6000
psi working pressure for a maximum flow rate of 500 pounds per second at 3000 psi.

C. Compressor Pumping Facility - The existing compressor system will be replaced with a new staged compressor
system including cooling tower, valves, piping manifold, and controls to increase the capability to 792,000
pounds of air/shift at 6000 psi pressure. Since multiple compressors are required, an 810 square foot
addition to Building 1247E will be erected to house the compressors and related piping, valves, and controls.
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PROJECT COST ESTIMATE: Base® on fical design.

Unit of Unit
Measure Quantity Cost Cost
Construction........... ——— -— --- $11,700,000
] 3 o V- B LS --- --- 2,477,000
Transfer Line/Manifolds,..........ccvvveunnnns LS -=- --- 1,761,000
CoOmMPreSSOr SySteM. ..oveee oo, cneeeoenoennnnnn LS --- -—- 5,661,000
Building Addition/Cooling Towr-Supports...... LS --- --- 1,801,000
o 2 X Y $11,700,000

LIST OF RELATED GRAPHICS: Figure 1 - West Area High Pressure Air Distribution System

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Repair and Modernization of the 12-Foot Pressure Wind Tunnel

INSTALLATION: Ames Research Center

FY 1992 CoF Estimate: $25,000,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California
COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration, and Technology
FY 1991 A\D PRIOR YEARS" FUNDING: The following prior years™ funding is related to this project:

Planning i
and Design Construction Total
SpecifiC CoF FUNAING..eeerrrrvinrerrrsnnnnss $0,091,000 $46,793,000 $655,834,000
Capitalized Investment. ... ... ........... --- 10,190,535 10,190,535
TO@l oo $9,091,000 $56,983,535 $66,074,535

SUMMARY PURPOSE AND SCOPE:

This project continues the repair and modermization of the 12-Foot Pressure Wind Tunnel. The total project will
return the tunnel to its original operating capability of six atmospheres, modernize tunnel control systems and
model preparation areas, add new capability to make changes on test models without depressurizing the entire _
tunnel, and will modermize model supports within the tunnel to enable a larger range of tests. The facility is
required to support the Nation®s rapidly expanding requirements for low speed, low turbulence level, high quality
flow and high Reynolds Number aeronautics testing. This increment of _construction_continues the modernization and
reflects rephasing and adjustments in the total estimated cost resulting from initial high bids.

PROJECT JUSTIFICATION:

The 12-Foot Pressure Wind Tunnel 1s a subsonic pressure wind tunnel of national importance which has provided
critical high_Reynolds Number test capability to NASA, DoD, and the U.S. aircraft industry since 1946. The tunnel
has an exceptional !¥_Iow free_stream turbulence level, hl%h %uallty flow, wide range of flight regimes, and large
test section capability for high fidelity models. Since 1965, essentially every military aircraft and civil
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transport has been tested in the 12-Foot Pressure Wind Tunnel. The discovery of severe, unrepairable weld defects
forced the derating of the tunnel to one atmosphere of pressure in September 1986 to preclude the possibility of a
catastrophic failure. Without repair of the pressure shell for six atmosphere pressure operation, the 12-Foot
Pressure Wind Tunnel cannot be used to provide critical high angle of attack, high lift, and laminar flow data for
the development of the Nation"s advanced aircraft.

The 12-Foot Pressure Wind Tunnel is a high-demand facility with tests typically scheduled eight t© 16 months in
advance with two-shifts-per-day operation. During its operation, the productivity was severely limited because the
entire tunnel circuit had to be depressurized for model changes or adjustments. In addition, the inability to
assemble, check out, and calibrate models outside the test section and the use of outdated and obsolete model
support systems and_controls severely hampered and limited efficient utilization of the tunnel. The modernization
portion of this project will result In a significant increase in productivity with installation of a test section
prelzgts)ure_isolation system, a modern measurement and automation system, and dedicated model preparation and
calibration areas.

IMPACT OF DELAY:

The backlog of important tests continues to grow as the repair and modernization of this facility progresses.
Constraints have n imposed on important aeronautical research and development which contribute to further
erosion of the U.S. aeronautical competitive position relative to foreign competition and national defense.
Completion of this project is essential at this time.

PROJECT DESCRIPTION:

This increment continues the replacement of the pressure shell and support structure, make-up_air pressure_system
and compressors, and the installation of a new spherical rotating test section plenum to provide pressure isolation
allowing model access without depressurizing the entire tunnel. New control systems and settling chamber internals
will be initiated. The new shell will be constructed as an American Society for Mechanical Engineers (AS+E) code-
stamped vessel certified for six atmosphere operation. The project will include new model handling systems and
supports; a solid-state speed control; modifications to the countervane, inlet guide vane and main speed controls;
and a new internal radiator for airstream cooling. The existing air flow cooling system will be replaced, _
!ncludlgg piping, valves, pumps, cooling tower, and controls. Modern tunnel automation and system controls will _be
installed to provide feedback and control of all systems from a central location. The tunnel” support building will
be modified to provide a second story addition. Two model preparation rooms will be provided to allow buildup and
checkout of models prior to_installation in the test section thereby increasing tunnel tﬂroductlvuty_ _ The existing
control room will be modernized to include raised computer flooring, visual access to the model staging area,
control consoles,_lighting, power, and HVAC as_required. A new computer sugpgrt room will be provided. The roof
of the building will be raised to accommodate installation of a new 20-ton bridge crane.
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PROJECT COST ESTIMATE: Based on a preliminary engineering report and an independent cost analysis.

unit of i unit
Measure Quantity cost cost
CONSENUCEEON. - ... cevvnensnnnnsnnnnsnnnnsnnnnsnnnns -——- $25,000,000
Shell Replacement......cvevivirienarisnnsnsnnnnss LS --- - 13,736,000
Test Section [solation/Model SUPPOrtS.....susuus LS -—-- --- ,667,000
Setting Chamber/Internals vivravssssrasnssnrnnnns LS --- --- 2,000,000
Controls and AUtOMatION . .uvsevessirarnnsnrnnnns LS --- --- 2,000,000
Make-up Alr MOdIfICatiONS..iveverisvarnnnasnnnns LS - -—- 120,000
Integrated System TeSt. .. ... civivenrenranss LS --- -—- 1,410,000
Construction danagemnent/InspectioN sussssssnsnsns LS -—- --- 1,067,000
10 = $25,000,000

Note: The total estimated construction cost of m(aadproject at this time is $102,000,000. This FY 1992 increment
of construction was increased to offset necessary adjustments to earlier year appropriations and to reflect
rephasing due to receipt of unacceptable bids in January, 1990.

LIST OF RELATED GRAPHICS: Figure 1 - Site Plan Figure 2 - Scope

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:
Additional funding in FY 1993 estimated at $30,000,000 is required to complete the project.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabilitation of Central Air System

INSTALLATION: Lewis Research Center

FY 1992 CoF Estimate: $5,600,000

LOCATION OF PROJECT: Cleveland, Ohio
COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics, Exploration and Technology
FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning i
and Design Construction Total
SpeciTiC CoF FUNAING..usirarasassasasannns $1,256,000 $10,270,000 $ 11,526,000
Capitalized Investment..........ccocoo... --- $38,300,000 38,300,000
B ] =1 [ $1,256,000 $48,570,000 $49,826,000

SUMMARY PURPOSE AND SCOPE:

This project is part of the NASA Aeronautical Facilities Revitalization Program and provides for )
rehabilitation and modernization of the principal 450 psig compressed air machinery, conditioning equipment
and central control of the LeRC Central Air System (CAS). The system provides 450 psig low humidity air and
dry combustion air to various test cells for research purposes. "The facilities iIn this project are critical
for providing safe centralized operational support of process systems for research programs associated with
the development of advanced aeropropulsion systems.

PROJECT JUSTIFICATION:

The Central Air System (CAS) is a collection of air handling equipment that provides compressed air and _
altitude exhaust air for a wide variety of experimental research and development programs. The CAS provides
compressed air at various pressures, temperatures, humidity levels and flow rates, as well as exhaust
capability at various vacuum levels and Flow rates for simulating altitude flight conditions. The air iIs
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sup?lied from a diversity of compressors, exhausts, large drive motors, chillers, heaters, dehydrators,
cooling towers and other auxiliary equipment located primarily in or near the Central Air Equipment Building
(CAEB) and the Engine Research Building (ERB). The availability of reliable low humidity combustion air is
critical to LeRC research programs.

This project provides for rehabilitation of this system, so that it can continue to support aeronautical
research facilities such as supersonic, transonic, subsonic, and icing wind tunnels; full-scale turbo-jet
engine test cells; and engine component test cells. ZSL(E)ecifically, the rotors of the C-4 compressor located at
ERB (Bldg. 5) have been in service for approximatel years and to ensure continued safe and reliable
operation, the rotors must be replaced together with associated seals, bearings and guide vanes. To ensure
electrical integrity, the electric drive motor must be rewound. The Air Dryer Regeneration System has
experienced frequent failures due to thermal cycling, plugged heater and cooler tubes and leaking gas

joints. If not repaired, total failure could occur. This system is the primary source of low humidity
combustion air which is vital for research operations. The CAS master control station located in the Central
Control Building (143) and providing centralized equipment operator stations, air distribution scheduling,
electrical power distribution, data collection, and operational reporting must be modernized. Some equipment
is obsolete and spare parts are no longer available. Since initial installation, growing research
programmatic needs have fully utilized all existing CAS expansion capability. This project is required to
keep system performance levels acceptable and provide for future expansion.

IMPACT OF DELAY:

The delay of this project will significantly increase the risk of unscheduled and lengthy shutdowns of one or
more major aeronautical research facilities.

PROJECT DESCRIPTION:

A. Rehabilitation of C-4 Compressor: Replace deteriorated rotors, bearings and seals and rewind electric
drive motor:

B. Rehabilitation of Dryer Regeneration System: Replace and repair Propulsion Systems Laboratory (PSL)
Desiccant Air Dryer Regeneration System. The natural gas heater, air cooler, main blower, main motor and
dewpoint measurement system will be replaced. All associated piping, valves and controls will be replaced or
repaired as required;

C. Rehabilitation of Central Control System:
1. Rehabilitation of the Master Station host processors through replacement of three supervisory
processors, all associated devices (such as disk drives, tape recorders, array processors, and
programmer's terminal.
2. Rehabilitation of the Supervisory Control and Data Acquisition (SCADA) software through replacement of
the SCADA operating system and special applications software.
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3. Rehabilitation of the SCADA Remote Terminal Units (RTU) through replacement of 35 RTU's,

4. Rehabilitation of the SCADA Programmable Logic Controllers (PLC) through modernization of the 14 PLC's
with new Central Processing Units (CPU's) and expanded memory.

5. Addition of a new PLC system for improved control and monitoring of Cooling Towers.

PROJECT COST ESTIMATE:

Unit of ) Unit
Measure Quantity cost cost
CONSEIUCEEON . . . oo vesvessnssnssnnsnssnssnssnssnsnnss --- —— — $5,600,000
Rehabilitation of CoOmpressor C-4. .uueeeeersennns LS ——- — 8 5,000
RehabilTtation of Dryer Regeneration System..... LS - -— Em,@m
Rehabilitation and Upgrade of Central Control Sys. LS --- -—- 4,405,000
0= e $5,600,000

LIST OF RELATED GRAPHICS: Figure 1 - Project Location

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:
Additional funding in FY 1993 estimated at $12,200,000is required to complete the project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

Page
Amount No.
Office of Space Operations:  emeeceee emeeee
-------------------------- (Dollars)
Construction of Data Interface Facility,
White Sands Test Facility, MM ....uucisssssssssssssssssssssssssnsssssssnsnnnnnns 4,000,000 CF 101
Rehabilitation of Tracking and Data Relay Satellite System (TIRSS) .
Ground Terminal, White Sands Test Facility, NM. sueccceesssssnnnnnssnsssnnnnnnnnns 5,700,000 CF 10-5
o =1 [N 9,700,000
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Construction of Data Interface Facility
INSTALLATION:  White Sands Test Facility

FY 1992 coF Estimate: $4,000,000

LOCATION OF PROJECT: Las Cruces, Dona Ana County, New Mexico
COGNIZANT HEADQUARTERS OFFICE: Office of Space Operations
FY 1991 A\D PRIOR YEARS"™ FUNDING: The following prior years®™ funding is related to this project:

Planning }
and Design Construction Total
] Tl LT L $370,000 o $370.,000
) 7= | $370 ,000 T $370 ,000

SUMMARY PURPOSE AND SCOPE:

This project provides for the construction of a 27,000 gross square foot building designated as the Data
Interface Facility (DIF) which will be the key communication interface between the Tracking and Data Relay
Satellite System (TDRSS) and ground based mission and data operations facilities for all future NASA missions.

PROJECT JUSTIFICATION:

This facility supports a new programmatic requirement for automatic communications processing, direct
distribution of mission data and simultaneous capture at the TDRSS ground site. Its purpose is to reduce the
time_for data delivery, assure data quality, handle significantly hlgher data rates, provide long-term data
archival storage, and reduce communication and operational costs. The DIF Is a generic system to be used

all NASA missions. A number of new major high data rate_initiatives, including the Space Station Freedom and
the Earth Observing System (EOS) pro?rarps, have substantially influenced the DIF capabilities. As a critical
element within these programs, the DIF is needed early to support integration testing and operations
simulations in the early 1990's,
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IMPACT OF DELAY:

Delay of this project will directly impact the implementation schedule for the Customer Data and Operations
Systems (CDOS) Project. The DIF is an integral part of the advanced communications and data processing
architecture being implemented. The DIF will support engineering level testing and mission simulations for
the Space Station Freedom™s First Element Launch.

PROJECT DESCRIPTION:

The DIF will be a 27,000 gross square foot single floor facility. It will be located within the existing
TDRSS security perimeter. No environmental or archaeological impacts are expected. Heating, ventilation, and

air conditioni tems; emergenc r generators; and_an uninterruptible power supply are required. _ _
Approximately rl% , sguare fe%t w¥li be rglsed floor. Since the DIF goes not transmeg %)/r procgqss classified

data, only normal automated information system levels of security are necessary.

PROJECT COST ESTIMATE: Based upon Preliminary Engineering Report.

unit of unit
Measure Quantity cost cost
CONSTUCERON: . - e oo oo eeeemmemecceeeeeemman -—- -—- -— $4,000,000
Site Development. |, . . ... .iiiiiiiiiiiininnarnnees LS --- — 240, 000
Apchigceacltupal/Stpuctupal .......................... gF g;,ggg 41.63 i,i.gg,OOO
VSeg=g) (o= R F , - ,106,
Electrical.... ..o SF 27,600 é@% 1,530,((3%)
10> PP $4,000,000

LIST OF RELATED GRAPHICS: Figure 1 - Site Plan Figure 2 - Prespective Drawing

OTHER EQUIPMENT SUMMARY

The cility will N (a

e ) g communications, an archival e%uipment of o ate.y $300
million to t funded from Space Flight, Control and Data mun cations (SFCD

) resources INF 992-F 1997,

URE CoF ESTTIMATED FUNDING REQUIRED TO COMFLETE THIS PROJECT: N
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FISCAL YEAR 1992 ESTIMATES
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WHITE SANDS TEST FACILITY
FISCAL YEAR 1992 ESTIMATES
' CONSTRUCTION OF DATA INTERFACE FACILITY
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabilitation of Tracking and Data Relay Satellite System (TDRSS) Ground Terminal

INSTALLATION: White Sands Test Facility

FY 1992 CofF Estimate: $5,700,000

LOCATION OF PROJECT: Las Cruces, Dona Ana County, New Mexico

COGNIZANT HEADQUARTERS OFFICE: Office of Space Operations

FY 1991 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning

and Design Construction Total
SPECITIC COF FUNTING tunsrnnsrnnersnersnernnennns $450 ,000 $ 450,000
Capitalized Investment. ... ... oooooooiooo.. === $17,921,000 $17,921,000

Total . e $50,000 $17,921,000  $18,371,000

SUMMARY PURPOSE AND SCOPE:

This project provides for major rehabilitation and modification of the 65,000square foot facility that houses
the original Tracking and Data Relay Satellite System (TDRSS) ground terminal systems, equipment and
operations. This work iIs required to accommodate major replacement and upgrade of the 15-year-old TDRSS
ground terminal equipment to assure sustained, reliable, and efficient operations into the year 2000 and
beyond.
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PROJECT JUSTIFICATION:

The original TDRSS ground terminal currently is the primary operational ground facility of the communications
and data Space Network supporting numerous near-earth space vehicles and payloads. The existing ground
terminal systems, which will be more than 15 years old at the time of this project, have high susceptibility
to single-point failures due to age and obsolescence, extensive and costly hardware and software maintenance
requirements, limited status and performance monitoring capability, and inflexibility to accommodate

changes. The Second TDRSS Ground Terminal (STGT) at White Sands Test Facility, which will become operational
in early 1993, will incorporate significantly changed, improved equipment and software to overcome current
deficiencies. Until the original ground terminal is upgraded to the current technology of the STGT, the
combined TDRSS ground terminal performance reliability will remain marginal. Significant inefficiencies will
exist because of the marked differences between the STIGT and the original ground terminal. The systems
upgrade at the original ground terminal cannot be accomplished without the major facility modifications
provided by this project.

IMPACT OF DELAY:

If this project is delayed, the required upgrade of the original TDRSS ground terminal will be delayed,
reducing the reliability of the ground segment of the Space Network. The planned construction schedule is
critically linked to STGT operational readiness and minimum downtime for the original ground terminal. Delay
of this project will increase the Space Network vulnerability.

PROJECT TION

Structural, architectural, electrical, and mechanical modifications of the 65,000 square foot facility will be
made to accommodate current-technology equipment and operations and to provide enhanced utilities reliability
and facility safety. Numerous interior walls, a mezzanine, and a hallway will be removed: some doorways will
be enlarged; additional floor and ceiling areas will be raised; and resultant structural adjustments will be
provided. A flight support room, a new larger vault, and a tape storage room will be installed. Outdoor
antenna mount and concrete waveguide tunnel modifications will be required to support changes to the site
antennas. Electrical power capacity and distribution will be changed significantly; the uninterruptible power
supply will be changed to all 60 Hz and will be augmented; and the emergency diesel-generator backup power
system, with enclosure will be augmented. The existing Halon fire protection system will be disabled and
purged to comply with limitations on ozone-depleting CFC's and halons, and a water sprinkler system will be
installed where required. The heating, ventilating, and air-conditioning system will be modified as required
by the additional loads and building changes. Facility provisions for secure access control will be retained,
modified, or installed as necessary to meet designated perimeter control zone requirements.
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PROJECT COST ESTIMATE: Based on Preliminary Engineering Report.

Unit of unit
Measure Quantity cost cost
CONSENUCETON - - v v v v s essnnnnnnssssssnnnnsnnnnrssnnns -— --- - $5,700,000
Architectural/Structural ...vvveeersnnnsrnnnnes LS —— —— 838,000
Mechanical . ......c.cvoviiiiiiiiiiiiia i e, LS --- -—- 1,527,000
Electrical ...o.ivviiii i ennrnnnsnnrnnnnnnnns LS _—— — 2,860,000
New Sprinkler System....ccvverviernnnrnnsnnnss LS -— -—- 475 000

L0 L2 1 $5,700,000

LIST OF RELATED GRAPHICS: Figure 1 - Site Plan Figure 2 - Perspective

OTHER EQUIPMENT SUMMARY :

New communications and data systems equipment and software are being provided from Space Flight, Control and
Data Communications resources in the amount of approximately $70 million during FY 1990 - FY 1993.

FUTURE Cof ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: None.
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FISCAL YEAR 1992 ESTIMATES
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WHITE SANDS TEST FACILITY
FISCAL YEAR 1992 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

SUMMARY
REPAIR

Summary of Project Amounts by Location:

Ames Research Center.ueusesssssssussssssnsnsnsnssssnsnansnnsnsnsnnsnnsnnsnsnsnnsnns
Dryden Flight Research FacCility suseusessassassannsanssnsansansnnsnnsnnsnnsnnsnnns
Goddard Space Flight Center cusessassassassassassssssnssnssnssnsanssnssnnssnnnnnns
Jet Propulsion Laboratory seeussesssssssssssssnssssssssssnsnsnnnsnnnsnnnnnnnsnnnsns
Johnson Space CeNterueusassasssssssanssssssannssnnnssnassnnnnsnsnnnnssnnnnnnnnnnsns
Kennedy Space Center cusesssssssassssssssnnsssassansssnssnnnssnnnnnnssnnnnnnnnnnnns
Langley Research Center.osesssssssssssasssnsssnsssnnsnsssnsnnnnnnsnnnsnnnnnnnnnnns
Lewis Research Centerausessssssssssssssssssssnsssnssssnsnnsnnnsnnnnnnsnnnsnnnnnnns
Marshall Space Flight Center.usessassassassssssssssnssnssnssnssnsnnsnnnansnnsnnns
Michoud Assembly FaCility cuseusuasssnnsssnsnsnssnnsnssnssnnnnnsnnnnnnnnnnnnnnnnnnns
Stennis Space CenNterasessssssssssassssnsssassssnssannssnssnnnssnsnnnnssnnnnnnnnnns
Wallops Flight FacCility cuseseasaasassansanasssssannasnssannsnnssnssnnnnnnnsnnnnns

N ArTOUS L OCATIiONS u v s wwwmmsssssmssssssssssssssssssssssssssssssssssssssssnnnsssssss

Amount
$3,380,000
500, 000
2,170,000
2,500,000
2,480 000
3,270,000
3,510,000
3,650,000
1,880,000
2,710,000
1,425,000
2,500, 000
560,000
1. 165,000

$31.700. 000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Repair of Facilities, Not in Excess Of $1,000,000 Per Project

INSTALLATION: Various Locations

FY 1992 CoF ESTIMATE $31,700,000

FY 1990: $27,200,000 FY 1991: $30,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

IMVIRY PURPOSE AND SCOPE:

These resources will provide for large repairs to facilities at N®BSA field installations and Government-owned
industrial plants supporting NASA activities. Included in the request are those facility repair needs for

FY 1992 that can be predicted at the time of the submission of these estimates and are not to exceed
$1,000,000 per project. The thrust of this program is to restore facilities and components thereof, including
collateral equipment, to a condition substantially equivalent to their originally intended and designed
capability. The request includes the substantially equivalent replacement of utility systems and collateral
equipment necessitated by incipient or actual breakdown. This work also includes major preventive measures
which are normally accomplished on a cyclic schedule of greater than one year.

PROJECT JUSTIFICATION:

NASA is now experiencing "block obsolescence" where a substantial portion of the agency's facilities has
reached the 25-year age point. Repair costs for mechanical and electrical systems in a typical building are
almost three times higher after system operation exceeds 15-20 years than they are during the initial years.
Many electrical and mechanical components reach the end of their serviceable or economic life at the 20 year
point and should be replaced in the interest of long-term economy. Continued piecemeal repair of these
components is usually more costly in the long run than replacement at the end of the economic life of the
original components. Approximately 50 percent of NASASs physical plant has reached 25 years in service.
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A major thrust of this repair program is to help preserve the capabilities of the NASA $4.3 billion physical
plant which has a current replacement value of more than $13 billion. This work must be addressed and
progressively accomplished. Otherwise, risks are increased and future repair costs will be significantly

greater. More importantly, there will be increased breakdowns, interruption of critical operations and costly
unscheduled repairs incurred.

This program includes only facility repair work having an estimated cost not in excess of $1,000,000per
project. The work is of such a nature and magnitude that it cannot be accomplished by routine day-to-day
facility maintenance and repair activities. Repair projects estimated to cost more than $1,000,000,are
included as separate discrete projects in the budget request.

PROJECT DESCRIPTION:

Proposed repair projects for FY 1992 totaling $31,700,000 are described under "PROJECT QOOST ESTIMATE™
Projects estimated to cost not in excess of $250,000 have not been individually described or identified by
Center. The total request for this category is $1,165,000. This repair program has been distilled from
requests of approximately $52,000,000, and thus represents a modest request in relation to the continuing
backlog of this type of work. Based on relative urgency and expected return on investment, the projects which
comprise this request are of the highest priority. Deferral of this mission-essential work would adversely
affect the availability of critical facilities and program schedules.

During the course of the year, it is recognized that some rearrangement of priority may be necessary. This
may force a change in some of the items to be accomplished. Any such change, however, will be accomplished

within total available repair resources. The following broad categories of work are described further in the
"PROJECT OOST ESTIMATE" :

A. Utility SYSlemMS cuu v eueeuunaunssssssssssssnssnssnssnsunssnssnssnssssssnssnsnnnsnnnnnnnnnns 12,030,000
b. General Purpose BUildingS. sasessasassasansanansannassasnsnsssnsssssnassssansssnsnssnnnsnnnnnns 5,240,000
c. Technical Buildings/StrUCtUIreS ., seuesnsasnssnssasnsassssnssssnsnssnasnsnnsnsnssnnnsnnsnnnsns 4,770,000
d. Pavements and DraiNaQe ussssssssssssssasassssassssssansssasassssasassssasnssssannsnnsnnnnss 4,720,000
e. Building Exteriors and ROOTS..........coiiiiiiiiiiiiiiis disssssssssssssssssssnnnnnnnnnnnns 4,940,000

CF 11-2



PROJECT COST ESTIMATE:
A.  Anes ReSEArCh CENTEE (ARC) .. e e sueasueensenransnsensaesnsenssnsnsenssnsnssnssssnsnnssnsnss $3,380,000

1. Repalr OF PresSsure SySTemS. cuuuuue e e rusaeersnnansrsnsnnssasansssssnsssnnnsssnnnnssnnnnsss 900000

This project provides for weld repair and parts replacement on the 140 pound per square inch
compressed air tie line between the Unitary Plan Wind Tunnel Auxiliaries Building (N-227D), and the 12-Foot
Pressure Wind Tunnel Compressor Building (N-206A). Recertification inspections have revealed faulty welds and
construction that do not meet current pressure system standards, and could jeopardize safety of personnel and
equipment. Repair is required to minimize the risk of catastrophic failure and to assure compressed air is
supplied to research facilities.

2. Repair of Heating SystemsS, N-236 .. .ucuuuuuuurrrsnnnnassnnnrrsssnnsssnnnsssssnnnssnnnssnns 400,000

This project provides for replacement of the steam boiler, steam lines and manifold, and associated
piping, controls, and pumps for the Bioscience Laboratory Building. The boiler and air handler operate
continuously. They were installed in 1964, and have reached the end of their useful life. Extraordinary
efforts are required to keep the system operational. Replacement parts are no longer available. Unreliable
operation and excessively high maintenance costs will continue until this project is completed.

3. Repair of Heating, Ventilating, and Air-conditioning System, N-241 .....cuseusassannnsnns 340,000

This project provides for replacement of the hot water heating system in the Administrative Management
Building, including the boiler, pipes, insulation, coils, pumps, and controls. The existing system is 23
years old and corroded. The boiler has had its life extended by retubing, but now must be replaced. Air
conditioning units are leaking. Replacement parts are not available. Cost to maintain the system is
excessive. Continued use will increase operational costs and decrease reliability.

4. Repair ROOFS, Various BUILOENGS . ceuerereeecrararnerarasansnrassnsarsssnsarassnsnrssnnnns 790,000

This project provides for roof repairs on Buildings N-210, N-240, and N-240A (Flight Systems Research
Laboratory, Airborne Missions and Applications, and Life Sciences Flight Experiments, respectively). Repairs
will include total replacement of roof surfaces and repair or replacement of underlayment, beams, insulation,
flashing, and drains. These roofs have been leaking and maintenance efforts have not been effective in
permanently stopping the leaks. The roofs are at the end of their useful life and require replacement to
prevent damage to the building and equipment inside.
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5. Replace Cooling TOWEK, N=229A . ... cuuruenrnsanrnrsnsarassnrasansnssnsnrsssnsassnsnrsnnns 950 ,000

This project provides for replacement of the three-cell cooling tower structure, fill, fan stacks,
fans, piping, equipment, and motor controls supporting the 3.5-ft. Hypersonic Wind Tunnel and the Arc Jet
Tunnels complex. This 30-year-old cooling tower has not been refurbished since its installation. Repairs are
becoming more costly and downtime is increasing. Pipes which have corroded must be patched to keep the system
operational. If not repaired soon, the tower may collapse, adversely affecting research in aerobraking, high
enthalpy, and National Aerospace Plane aerodynamic testing.

B. Dryden Flight Research FAaCIlIty (DFRF) vusssssssnnnsnnnnnssssnnsnnnnnnnnnsssssssssnnnnnnnnnns ~500,000

1. Repair Chillers and Cooling Towers, Buildings 4800 and 4982.......cicivivrirnnenrnnennns 500,000

This project provides for replacement of existing cooling towers, chillers, and package air-
conditioning units in the Research, Development, and Test Building (4800)and in the FPS-16 Radar Building
(4982). Replacements include two 300-ton chilllers and cooling towers in Building 4800 and two 20-ton chillers
and one 50-ton cooling tower in Building 4982, including controls and piping. The equipment has reached the
end of its serviceable life and spot repairs are no longer effective. The equipment supports critical
computer equipment and Western Aeronautical Test Range operations areas.

C. Goddard Space FlLight Center (GSFC)uuussseaennsnssnnsssssnnnssssnnsssssnnsssssnnnnssssnnnnnnnns 82,170,000

1. Repair Space Environment Simulatpr (SES)
Cryogenic Sources, BUllding 10.......uvviiiiiiiiiii i 800,000

This project provides for the complete overhaul of the major components of the Space Environmental
Simulator (SES)helium cryogenic source including: refurbishment/replacement of high and low stage
compressors, heat exchangers, drive motors and ancillary equipment. The S&S helium cryogenic source is a
helium refrigeration skid that is approximately 25-30 years old. The unit is failing due to life-cycle
fatigue, and requires refurbishment. Extensive temporary repairs are required to put the system on line and
result in high labor cost and costly delay in the testing schedule. Complete overhaul would preclude these
high costs during future testing of cryogenic payloads.

2. Repair Air Handling Units in Buildings 1, Sand 6...... ..ottt i, 900 000

This project completes the repair of air-handling systems in the Space Projects Building (Building1l),
the Instrument Construction and Development Laboratory (Building5), and the Space Sciences Laboratory
(Building 6). Work includes: general repairs, calibration of controls and dampers, fan motor replacement,
piping replacement/repairs, asbestos removal and reinsulation, system balancing, installation of fire
detection/protection equipment, coil replacement, and installation of humidification equipment. Specific
repairs vary depending on condition of individual units. Severely deteriorated systems are to be replaced in
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their entirety. The air-conditioning systems in these buildings have exceeded their design life and are
inadequate for their present usage.

3. Repair Roofs, Buildings 18 and 20.. suuueceerrrirrsnnnnnnnnnessssssssssssssnnnnnsssssssns 470,000
This project provides for the removal and replacement of existing roofing on Buildings 18 and 20,

including removal and replacement of associated coping, flashing, roof insulation, and other roof related
accessories as necessary. Approximately 40,400 square feet of roofing will be replaced. Drainage problems

will be corrected and rooftop walkways will be provided. The existing roofing on these buildings contains

numerous patches and temporary repairs. The proposed rehabilitation will restore the integrity of these

roofing systems and will minimize potential property loss from water damage due to leaks. Replacement of

water soaked insulation will also increase energy efficiency in these facilities.

D. Jet Propulsion Laboratory (JPL).eesusarasasasasasasasasasasasasasasasnsasasnsnsnsasnsnsnsnns $2.500,000
1. Replace Ceiling and Lighting (169) cuusssseeessnsssssssnnnssnnssnnnssnnnnnnnssnnnnnnnsnns goo, 000

This project replaces the ceiling system and light fixtures of the laboratories, offices and corridors
of two floors of Building 169. The total project area is approximately 16,000 square feet. The existing
suspended acoustic tile ceiling will be removed and replaced with acoustic lay-in panels in a tee bar
suspension system. Surface mounted, recessed or pendant mounted light fixtures will be replaced with recessed
or surface mounted 3-lamp fluorescent light fixtures. The HVAC system will also be modified. Building 169
was built in the mid-1960's and the existing materials, equipment or systems have exceeded their useful life
and in many instances, do not comply with current codes and standards.

2. Replacement of Air Handling Systems,
Physical Sciences Laboratory (183)..cusucsusuesassssarsssnrssnnsassnsarsssnssssnsnnnns o0 ,000

This project replaces deteriorating air handlers on three floors with modern air handlers properly
zoned for the current requirements of the building. Unneeded air conditioning ducting and piping and excess
fume exhaust ducting will be removed. Control devices will be modernized for better and more economical
control of the building air conditioning systems. Asbestos fireproofing will be abated in the areas as
necessitated by the removal and installation of air conditioning and other utility systems. The existing air
handlers are rusted and leaking. Extensive repairs of the existing system are badly needed.

3. Replacement of Utility Tunnel, Edward Test Station (ETS)esersssssasassssnsassssnsnrnsnns 700,000

The project provides for the replacement of approximately 300 linear feet of existing corrugated metal
pipe (CMP) utility tunnel from Test Stand C to Test Stand B and from Test Stand B to the 'T' junction enroute
to Test Stand A. Included in the project is the construction of a new 'T' junction north of Test Stand A and
at Test Stand 'B'. There is also included a building connection at Test Stand 'B' and one at Test Stand
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'C'. The new tunnel will be approximately 6' wide by 7'-6" high in interior dimension and will be of concrete
masonry wall construction with concrete floor and roof slabs. Cable trays and utilities will be installed on
the walls of the tunnel. Communication, power and other utility services both inside and above the existing
tunnel will be maintained with minimum interruption during construction. This section of the CMP tunnel is
corroded and deformations are noted at several spots. The proposed repair will restore the tunnel to its
original functionality and prolong its useful life.

E. JONNSON SPACE CNtAI (JSC ) tuuuevasusnsnsnsssssssssssssssssssnsassssssssnsnsnsnsssnnnnnnsnsns $2,480,000
1. Repair Fire Alarm SyStemMS .uuuseusessassssssansnansansassassssssnsssansassnassassssnsnnsnnss 680,000

This project provides for the replacement of existing fire alarm annunciator panels with state-of-the-
art fire alarm panels. This project includes buildings 32, 33, 34, 36, 41, 49, 207A, 220, 226, 228, 230, 260,
260A, 261, 262, 263, 321, 323, 325, 326, 328, 329, 333, 336, 338, 350, 351, 352, 353, 354, 356, 359, 380, U417,
419, 420, and 471 on the main site and buildings 135, 136, 140, 245, 265, 276, and 278 at Ellington Field.
The work includes removing existing annunciator panels, installing new fire alarm control panels, replacing
non-compatible panels, and modifying existing alarm circuits as required. Increasing failures, repairs, and
maintenance efforts are being experienced with the existing building fire alarm panels. The panels are
approximately 26 years old, are no longer manufactured and spare parts are no longer available.

2. Repair Roofs, Various BUildingS sseassesssasssasssasnsasssasnsasssasssasssasssasssnsnnnns 450,000

This project provides for replacing approximately 110,000 square feet of built-up roofing. The
flashing at roof penetrations and perimeters will be replaced at all built-up roofing areas. The existing
neoprene mechanical fastener securing the roofing material at building perimeters will be replaced with a
metal gravel guard. In general, the work consists of complete removal of the deteriorated roofing and
replacement with full roof sections. Buildings planned for repair are based on the most recent roof surveys
and include buildings 5 and 37. These roofs were originally designed for a 20-year life expectancy and most
were constructed in the 1963/64 time frame. The deteriorated conditions of these roof areas can no longer be
restored by normal maintenance.

3. Repair of 15-kV Power Cable, Utility Tunnel........ siiieeceesssssnsnnnnnnnsssssssnnnnnns 610,000

This project provides for repair by replacement of electrical power feeders 2-6 and 2-11 in the
utility tunnel system. The work includes the replacement of approximately 7,500 linear feet of 15-kV armored
cable servicing buildings 4, 5, 7, 7A, 8, 9, 9A, 9B, 10, 11, 12, 49, 30A, 31, 33, 34, 35, 37, 46, and 49.
This electrical power cable has been in continuous operation for over 20 years. Recently, numerous
unscheduled outages have occurred because of faults in the cable system. Examination of the cable indicates
that replacement is required to insure electrical power reliability to the critical facilities served by this
system.
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4. Repair Test Area Heating, Ventilating, and Air-conditioning Systems,
White Sands Test FaCility uueuseussausansennsanssnnsansasnsnnsannsnnsnnsssnsnnsnnnnnnss 740,000

This project provides for the repair and/or replacement of the major heating, ventilating, and air
conditioning (HVAC) and thermal conditioning systems in the propulsion test areas at the White Sands Test
Facility. The project includes modifying HVAC systems that provide service to the test area blockhouses, test
stands, test stand support building and data acquisition bunkers, and the propellant systems thermal
conditioning equipment. The major portion of the propulsion test area's HVAC systems and propellant thermal-
conditioning systems were installed in the early 1960's and have reached the end of their useful life.

F. Kennedy Space Center (KSC) tuveueusasananssranansnsasassssssanansssanasnssssanansssannnnnsnns $3,270,000

1. Repair Pad B Compressed Air SYStemM e seausesssasssasnsasssansssnsssnsssnsssnsnsnsnnsss 470,000

This project provides for the replacement of air compressors and associated equipment at LC 39
Pad B. Wok will consist of demolition of two compressors and related hardware; installation of two (2)new
compressors and new ancillary equipment such as filters, controls, reservoirs, dryer, cooling towers. The air
compressors at both pads are very old and in need of replacement. The existing capacity of the compressors is
marginal. Payload Checkout Room clean air requirements are beyond the present capability of the system.
Weaste oil discharge of the present system will be upgraded to Florida Department of Environmental Regulation
and United States Environmental Protection Agency standards.

2. Replace Operations and Checkout Building Roof, Office Area......... scicvevsssssasnnnnnas goo, ooo

Replace roof areas A, B, & C, which are the entire north portion of the building. Since its
installation 15 years ago, weathering has caused breaks, splits, ridging, and intrusion of water into the
roof. If no action is taken, water could enter the facility with resulting damage to ground support
equipment.

3. Repair Industrial Area 4-lane roads and 125 Street....... teeesssssesssssssessnsssrssnnns 530 ,000

This project will provide for applying about 2,120 tons of asphaltic concrete leveling course to
settled areas of the road and applying one-inch asphalt overlay. Includes approximately 58,000 lineal feet of
pavement striping. The roads in the industrial area need repair due to deterioration which has occured over

the last 28 years.
4, Repair LC-39 Pad B ROAAS......... s ssuusnnssssannnnsssssnnnnssssnnnnnssssnnnnnsssnnnnnns 500,000

This project will rehabilitate approximately 1.1 miles of two-lane bypass road and 3.2 miles of
service and access roads within the Pad B perimeter fence. Approximately 575 tons of asphaltic concrete will
be required as a leveling course for the bypass road. A 1-inch asphaltic concrete overlay will be applied to
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approximately 60,544 square yards of pavement, and approximately 68,200 lineal feet of pavement striping will
be applied. These roads provide access and service to all facilities within the pad area. The passage of
time and heavy wear to the roads from heavy trucks, cranes and other Shuttle related equipment have worn and
cracked the surface. This cracked wearing surface permits water to reach the road base causing additional
road deterioration.

5. Repair Above Ground HTHW/LTHW Piping, Industrial Area............cccoiiiiiiiiiieeeninnn.. 370,000

This project will refurbish the Industrial Area High Temperature Hot Water (HTHW) and Low Temperature
Hot Water (LTHW) above ground distribution piping insulation and install a protective cable to prevent lawn
mowing equipment from damaging the insulation. The existing insulation and its protective wrapper have been
damaged and have deteriorated from the corrosive salt atmosphere.

6. Repair Cape Road from Cape Canaveral Air Force Station to Pad B......................... 500,000

The project provides for repair of 5 miles of two-lane road. Approximately 1,800 tons of asphaltic
concrete will be required as a leveling course. A one-inch asphaltic concrete overlay will be applied to
approximately 72,000 square yards of pavement along with approximately 81,000 linear feet of pavement
striping. This road wes part of the original route from Cocoa Beach to Titusville and is about 34 years
old. Settling and cracking are deteriorating the road base and wearing surface. Unless resurfacing is

accomplished, deterioration will accelerate and the roadway will become hazardous and unusable to traffic.
G. Langley Research Center (LaRC) wu s s ussunnssnsssnssnssssssssssssssssssssssnsssssssnsnnssnnssns $3,510,000
1. Repairs to High Pressure Steam Distribution System, West Area...... cuevevsssssssssnsnsns 430,000

This project provides for repairs to the high pressure steam distribution system in the West Area of
Langley Research Center. The work to be accomplished under this project includes the replacement of defective
piping, valves, and fittings: the repair of defective welds: and radiographic inspection of the repaired
welds. Completion of this project will ensure safe and efficient operation of vital research facilities.

2. Repairs to Electrical Switchgear, Various Facilities, Wet Area................ocu.... - 470,000
This project provides for repairs to switchgear in buildings 1247D, 1212B, and 1251A. The work to be
accomplished includes removal and replacement of all electrical/mechanical components internal to the existing

circuit breakers within this switchgear. This project is necessary to replace obsolete parts and reduce
maintenance time and costs.
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3. Repairs to 2400 Volt Power Feeder WeSt Area.vcssssessssssssasnssassssnsssnsssnnsnsnnnnss 340,000

This project provides for repairs to the 2400 volt power feeder which serves 16 facilities in the West
Area of Langley Research Center. The work to be accomplished includes the removal of high voltage splicing
boxes; provision of new, fused oil load break and air break switches; new concrete pads for the switches; and
new duct banks and feeders from existing manholes to new switches. Deterioration of cables and splice boxes
is accelerating in this area. Repairs to this power feeder will provide a safe reliable power source for
these 16 facilities.

4. Replace Transformer "1B" Stratton Road Substation....... sissssecessssnssnnsssssnnnnnnnss 650,000

This project provides for the replacement of the "1B" transformer in the Stratton Road Substation.
The work includes disconnecting and removing the existing transformer; modifying the foundation and overhead
bus to accommodate the new transformer; and installing, connecting, and testing the new transformer. The
existing transformer is 43 years old and has become unreliable as a regulated power source. Replacement of
this transformer will ensure a dependable regulated power supply to vital research facilities.

5. Replace Roof, Advanced Machining and Development Shop (1225) vcvssesssnnsssnnsssassnnnnss 360,000

This project provides for the replacement of approximately 27,200 square feet of existing roofing on
Building 1225. The existing roof will be removed and replaced with a new built-up roof. This new roof is
needed to avoid damage to the building structure and prevent damage to the research equipment housed in the
building.

6. Replace East-West Electrical Control Cable..... .iiiiiieeeitrssnsnnssssnssnanssssnnnnnnns 610,000

This project provides for the replacement of the East-West electrical control cable which runs between
the Back River Substation in the East Area and the Stratton Road Substation in the West Area. This cable is
over 45 years old and is nearing its useful life. The work includes installation of approximately 19,000
lineal feet of shielded cable. The cable will be direct buried. This project will ensure a dependable power
source to East Area facilities.

7. Replace Switchgear Taylor Road Substation (1147) cuueeeisrvnnnnnnssssnnnsnnssssnnnnnnsnsns 650,000

This project provides for the replacement of the 2400 volt switchgear in the Taylor Road Substation.
This switchgear, which has become unreliable, is obsolete and contains circuit breakers which are no longer
manufactured. The work to be accomplished includes disconnecting cables from existing loads and connecting
them to a temporary power supply; removing the existing switchgear; installing the new switchgear; and
connecting cables to the new switchgear. Replacement of this switchgear is essential to ensure a dependable
power source to seven major facilities.
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H. Lewis Research Center (LERC) cuuveuasarasasasasassssssssananananasasasasasasnsasasnssnsnnnnns $3,650,000

1. Repair Central Process Hydraulic Oil SyStemM ... esrsrssnnnnnnnnnnnnssssssnnnnnnns 770 ,000

The work includes installation of a new 1,000 psi control oil system independent of the lube oil
system and the replacement of pumps, supply lines, return lines, activators, accumulator, filters, a new
reservoir with a heater and cooler, and associated control valves. The work will also include associated
structural, electrical and mechanical system modifications as necessary. The current oil system is a combined
control oil and lube system. The oil in the control oil system is presently contaminated by the bearings,
seals, and atmospheric vents in the lube oil system. Operation of two independent systems will allow use of a
more suitable grade of oil in each system and reduce contamination, maintenance and operation costs.

2. Repair Steam TrenNChesS .cueusssasesassasasassssasasassasasassssasasassssasansssasannssnnns 460,000

This project provides for the repair and replacement of deteriorated concrete steam trenches, steam
system piping and components, and paving. The repair areas include Taylor Road from the south intersection to
the north intersection of Durand Road, and a small area at Building 54. Roadways will be excavated, trench
covers will be removed, concrete trench and manholes will be repaired, trench drainage will be improved,
condensate piping and steam insulation and components will be replaced, new concrete covers will be installed,
and roadways will be resurfaced with new asphalt paving. Recent inspections have disclosed collapsed sections
of trench and roadway; severe concrete deterioration due to road salts and freeze-thaw cycling; advanced
corrosion of condensate piping and pipe supports due to the trench environment; and poor condition of steam
line insulation, valves, and expansion joints. The project will provide safe, reliable steam service to
critical research buildings.

3 Repair 138 KV Equipment, SUDStation A..... suiecssssssssnssssassssassssnsssnnssannssnnnss 650,000

This project provides for the repair of the Substation A, Building 200, 138 kv high voltage system
to ensure safe and reliable electric service to LeRC. The work includes replacing 138 kv disconnect switches
and surge arrestors, repairing breaker operating mechanisms, and replacing associated equipment. The present
load demand is approaching the power system's full capacity and the potential system fault levels exceed
equipment ratings. This project will improve the power system's safety and reliability and will reduce annual
maintenance costs by eliminating difficult to replace parts.

4. Repair 34.5 KV Equipment, Various SUDStatiONS asussarassssassssasassssnrsssnsasssnnsnssns 590 000

This project provides for the repair of 34.5 kV equipment at various substations at LeRC to ensure
safe and reliable electric service to all research facilities. The work includes replacing switches,
repairing bus insulation, replacing breakers and foundations, and replacing associated equipment. The present
system requires extensive annual maintenance and has been experiencing failures. In addition, potential fault
levels exceed equipment ratings. This project will improve system reliability and safety and will reduce
annual maintenance costs by eliminating the need for difficult to obtain replacement parts. CE 11-10



5. Repair Central Water Distribution SyStemM ...ussssessssassrssassssnnssssnnssssnsssnnnssnns 590 ,000

This project provides for the replacement or cleaning/relining of corroded and plugged water mains
located along Taylor Road and the South area roads. It also includes the replacement or cleaning/relining of
the service pipes from the street main to the various buildings along Taylor Road and the south area roads.
Other work in this project includes miscellaneous mechanical and civil work as necessary. This project is the
first element of a multiyear program to increase domestic water pressure and water quality. Low pressure due
to deterioration of the inside of water pipes has been a problem at LeRC.

6. Repair Water and Natural Gas Systems, PlUM BrooK .uuussessssssssassssssnsnsnssssssnnnnnnns 590 ,000

The work in the project includes replacement of domestic water piping, natural gas piping, and repair
or replacement of inoperable valves. These systems are 50 years old and require continual maintenance.
Currently the Hypersonic Tunnel Facility, K-site, B-2, and the Space Power Facility are being reactivated to
support major NASA test programs. A reliable domestic water system is required for process systems and
potable water needs.

I. Marshall Space Flight Center (MSFC)useusassasassassansanssnassassansansssansanssnnssnnsnnnns $1,880,000

1. Repair Roof of Laboratory and Office BUildiNg seessseasssassssasnssssnsnsssnssnsnnnnnnnns 540,000

This project provides for the replacement of the roof on the Laboratory and Office Building (4487).
The scope includes replacement of approximately 75,000 square feet of roofing membranes, installation of a
light weight R-30 roof insulation system, selective replacement of flashing, and the removal of unnecessary
expansion joints and vents. The existing roof has already exceeded its life expectancy and is very
deteriorated. Repair of this roof will preserve the integrity of the facility, reduce maintenance costs and
provide energy cost savings.

2. Repair Deck of BuUilding 4200 .. .uuuusssssanssunssssnssnnnnssssnnsnnnssssnnnsnnnsssnnnnnns 600,000

This project provides for the repair of the terrace deck surrounding Building 4200. The deck
functions as a roof to the basement area where a severe water infiltration problem exists because of the
deteriorated condition of the deck. This project will strip the deck down to the structural members and
reconstruct it with an upgraded moisture proofing system. The need for this repair is critical since a number
of equipment-intensive functions such as the computer room, the reproduction room, and the mechanical
equipment room are housed in the basement of this building.
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3. Repair Roads and Paved AFEaS. . vusuesssrssssssnssnssnsssssssnsssnssnssnssnsssssssnssnssnss 740,000

This project provides for the repair and resurfacing of approximately 120,000 square yards of
deteriorated roads, parking areas, and hardstands. The scope iIncludes repairing damaged base course,
application of tack coats, overlaying with asphaltic paving and/or seal coat, and painting parking stripes and
road markings. These road surfaces and hardstands provide primary access to key test, development, and
production facilities.

J. Michoud Assembly FaCility (MAF)...uuitceinreanuransnssnasnssasnssasnssassssnssssnnsnsnnnnnnns $2,710,000
1. Repair Building 102, Second FIloor, East B ... .. sicciiiiessnnncessnnnnssnnnnnsnnnnnss 845,000

This project provides for the repair of the interior systems of the Engineering Building (102) on the
east end of the second floor. The scope includes replacement of the supply/return duct work, electrical
distribution/cabling system, existing acoustical ceiling/lighting system, and modification of the overhead
sprinkler and fire alarm systems. This building is over 40 years old and has never received a major interior
building restoration. These repailrs are required to provide an adequate workplace environment.

2. Repair Building 101, Second FIoor, East BO...........  cicivicsssssssnssnnnssnnssnnnsnnns 730 ,000

This project provides for the repair of the interior systems of the Administration Building (101)on
the east end of the second floor. The scope includes replacement of the supply/return duct work, electrical
distribution/cabling system, existing acoustical csiling/lighting system, and modification of the overhead
sprinkler and fire alarm systems. This building is over 40 years old and has never received a major interior
building restoration. These repairs are required to provide an adequate workplace environment.

3. Repaiir CooliNg TONBIS. oot eiieiecicicececece easssssssssssssssssassssssasnsnnss 550,000

This project provides for the repair of two multi-cell cooling towers (127, 352) which provide cooling
water to Buildings 110, 114, 130, 131, 350, 351, and the Chemical Tank Farm. The scope includes replacement
of fans and shrouds, water nozzles, piping and valves, rotten structural members, decking and casing, air
intake screens, and fire system piping and components. The project also provides a new 625-ton, single-cell
tower with associated support equipment to supplement Tower 352, which is undersized to meet the required
cooling load. The existing towers are over 25 years old and have never been overhauled.

4. Repair Hot Water and Steam SyStemMS. .. uuuseeerrsssanstssssanssssssnssssssanssssssnnsssnns 585 ,000

This project provides for the repair of the hot water and steam systems in Buildings 320 and 351. The
scope for Building 320 includes replacement of two reheat water boilers, two domestic hot water boilers, one
storage tank, and ancillary equipment. The scope for Building 351 includes replacement of one hot water
boiler, one steam boiler, one condensate receiver, and ancillary equipment. These systems are over 25 years
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old and have never been overhauled. Corrosion of components is prevalent and replacement parts are difficult
to obtain. Repair of these systems will significantly reduce maintenance costs and improve efficiency and
reliability.

K. Stennis Space Center (SSC)uuseusaussansansansssssnansansassssssnnsassssssnsnsnnsnsssnnsnnsnnss $1,425,000
1. Replace Components of the High-pressure Gas SYStemM susssssssssssssssssnnnnnnnnnnnnnnnnnns 650,000

This project provides for the replacement of various high-pressure gas system components in the Space
Shuttle Main Engine (SSME) test complex. The existing components are over 27 years old and have become
unreliable as a result of their extended service life. They require frequent maintenance, and replacement
parts are difficult to obtain. Each component failure causes significant disruptions to the on-going SSVE
test program.

2. Repair Marine Docks and DoOlphinS suusessessessassassansansassansasssnssssssssnssnnsnnnsns 440,000

This project provides for the repair or replacement of the marine docks and dolphins throughout the
Center's water canal system. The canal system is used for propellant transfer and barge movements in support
of the Space Shuttle Main Engine test program. The marine docks and dolphins have been in place for over 25
years and many are in poor condition. The proposed repairs are required to improve the maintainability of the
docking system and to preserve the safety associated with the movement of propellant barges and the propellant
transfer operations.

3. Repair Electrical Busway SYSIEMS .ussusssssassssnsssassssasssnssssnsssnssssnsssnssannssns 335,000

This project provides for the replacement of the electrical busway systems in the Repair and
Fabrication Shops of the Site Maintenance Building (2201) and the Test Maintenance Building (2205). These
busway systems supply power to all the Facility Operations and Support contractor shops. The busway equipment
is very old, has become obsolete, and replacement parts are no longer available. Failures in the bus ducts
have created power losses in critical areas and caused significant operational downtime. Replacement of the
busways Is required to improve the maintainability and reliability of the electrical system and to reduce the
operational downtime of the contractor shops.

L. Wallops Flight FaCility (WEF) wueue e ussnsussussnsesssssssssssssssssssssssssssssnsnsssnsnnnnsns $2,500,000
1. Repair Seawall.... ... .. ciiiitiiietssatanasasanananasasanananasasasasasasasasasasnnnnns 700,000

This project provides for the repair of the Wallops Island seawall to protect the central area south
of Pad 3 and associated facilities. The construction will be seaward of the existing seawall and include all
necessary toe protection. This work is necessary to prevent or minimize storm damage which is becoming
increasingly common due to beach erosion and deterioration of the existing protection system.
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2. Repair of Runways 10/28 and 4/22....ccieiiisnssssssssnsanssssssssssssssnnnnssssssnnssnns 900,000

This project provides for a 2-inch bituminous concrete overlay covering an area of 3,000 feet by 200
feet on runway 10/28, and 1,660 feet by 104 feet on runway 4/22, replacement of all paint markings removed
during construction, cleaning and resealing of cracks, and the placement of a fabric reinforced system for
crack control. Runway 10/28 is the most active runway due to prevailing winds east to west. Longitudinal and
transverse cracks are in evidence and through use and time, extensive repair is required. Runway 4/22is a
research runway which includes the Microwave Landing System (MLS), grooved surfaces, damming for hydroplaning,
leader cable for ground guidance and a high speed turn-off.

3. Repair Paved SUIMaCES . uuereeeeannseasserersannnanasssassssersnnnnssssasssssrsnnnnanssnnnns 900,000

This project provides for the repair of concrete and paved surfaces at Wallops Main Base. Various
streets, service courts and parking areas require repair or alteration where substandard surfaces exist. The
work includes 75,000 linear feet of concrete and joint repair; 22,500 square yards of stone surface treatment;
placement of 51,000 square yards of 1-1/2 inches bituminous concrete overlay; and placement of 400 square
yards of new asphalt concrete pavement.

M. OV AriOUS L OCATIONS . ...t uwm e wm s us s es s s sssssssssssssssssssssssssssssssssssssnsenssnssnsnnsnns $560,000

1. Repair of Coolant Distribution System, DSS-14, Goldstone. California. «csssesssnsssnnnnss 560,000

This project provides for the replacement of worn out and obsolete components of the 70-meter antenna
high power coolant system. These items include the fiberglass piping, the water purification system, the main
pump assemblies and associated piping, the control valves, the motor starters, and the control logic. The
fiberglass piping on the 70-meter antenna has proven unreliable and requires excessive maintenance. In
addition, all the major components of the system are outdated and have been used beyond their normal useful
life. An upgrade of the system is required to replace obsolete equipment with current technology. This will
improve the overall system reliability and reduce maintenance.

MISCHLLANEOUS PROJECTS NOT IN EXCESS OF $250,000 EACH. suveusssannnsssnnssnnnssnsnsnnsnsnnsnnnnns $1.165,000
L0 L $31,700,000

RFUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

An estimated $34,000,000to $38,000,000per year will be required for continuing repair needs.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
SUMMARY

Rehabilitation and Modification

Summary of Project Amounts by Location: Amount Page No.
Ames ResearcCh Center .uueuseusessssnsansassssnsnnsassssnsnnsassssnsnnsnnsnnnsnnsns $2.600. 000 CF 12-2
Dryden Flight Research FaCility suseeuseaiureaunsannssnnnsnsnssnsnsnnnssnnnsnnnnss 720.000 CF 12-3
Goddard Space Flight Center .ueusessessassansanassassassansansssnssassanssnsnnnnns 2.000.000 CF 12-4
Jet Propulsion Laboratory .veesussessssssssssssnssnssnsssssnssnssnsnnssnsnnssnnnns 2.450. 000 CF 12-5
JohnNsoN Space CeNter.vesessesessasessanassassssansasansssassssnassssnasnnnnnnnnnnns 3.025. 000 CF 12-6
Kennedy Space Center.cusasassassssassssassssassanassassssassasnssannssnnnnsnnnnns 3.450. 000 CF 12-7
Langley ResearCh Center cuuseussesssssssssssssssusnssnsnsnsssssnnsnsnsnnnnnnsnnnsns 3,370,000 CF 12-8
Lewis Research Center.cuseessessssnsasssansnsnsnnsnasnsnnsnssnsnnsnnnsnnnnnnsnnnsns 4.090. 000 CF 12-9
Marshall Space Flight Center..cuuussssassssssnssnsssnnsnassnnsnassnnsnnsssnnnnnnss 3,515,000 aF 12-10
Michoud Assembly FaCility sueusessansansanansnnsansansssansanssnnsnnssnnsnnsnnnnns 1.475. 000 CF 12-12
Stennis Space Center cusesssssssassssansssansasassannssansssassssnsssnnssnnnnsnnss 2.390. 000 - 12-12
Wallops Flight FacCility ceeeeeeeesssssssssssssssssssssssnnnnsnnssnsnsnnsnnnnnnnnns 1.980. 000 G- 12-13
VariouS LOCAtiONS wuuusunsussnssnsnnsssssssnsnssssssssnsnssnsnnsnsssssnsnnsnnsnnns 1.790.000 G- 12-14
Miscellaneous Projects Not in Excess of $250,000 EaCh ssvsessssasssnnssnnnssnnnsns 1,045,000 CF 12-14

0 - $34.800. 000

CF 12



CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Rehabi litation and Modification of Facilities, Not In Excess of $1,000,000Per Project
INSTALLATION: Various Locations

FY 1992 CoF Estimate: $34,800,000

FY 1990 - $34,998,000 FY 1991 :  $34,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations
COGNIZANT HEADQUARTERS OFFICE: Office of Management
SUMMARY PURPOSE AND SCOPE:

These resources will provide for the rehabilitation and modification of facilities at NASA field installations
and _Government-owned industrial plants supporting NASA activities. Included in this reqguest are those
facility rehabilitation and modification needs for FY 1992 that have been fully identified at the time of the
submission of these estimates and are estimated not to exceed $1,000,000 per project. The purpose of this
program may include some restoration of current functional capability but also includes enhancement of_the
condition of a facility so that it can more effectively accomplish its designated purpose or increase its
functional capability.

PROJECT JUSTIFICATION:

Based on the initial investment costs, the NASA Capital Type Property totals ?pproximagely_$7-9tﬁllign_of i
which the physical plant comprises some $4.3 billion. A continuing program of rehabilitation and modification
of these facilities is required to accomplish the following:

a. Protect the capital investment in these facilities by minimizing the cumulative effects of wear and
deterioration.

b. Ensure that these facilities are continuously available and that they operate at peak efficiency.

c. Improve the capabilities and usefulness of these facilities and thereby mitigate the effects of
obsolescence.

d. Provide a better and safer environment for all personnel. -
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This program includes only facility rehabilitation and modification work having an estimated cost not in_
excess of $1,000,000. _The work is’of such a nature and maxinltude that it cannot be accomplished by routine

day-to-day facility maintenance or by related routine facility work efforts that are provided for in other
than CoF estimates.

PROJECT DESCRIPTION:

Proposed rehabilitation and modification projects for FYy 1992 totaling $34,800,000are described under
"PROJECT COST ESTIMATE." The total program of $34,800,00Chas been distilled from requests of approximately
$66,000,00@nd represents only a modest _request in relation to the backlog of this type of work. Based on
relative urgency and expected return on investment, the projects which comprise this request are the highest
priority requirements. Deferral of this mission-essential work would adversely impact the availability of
critical facilities, 1_program schedules, and energy conservation objectives. Only those projects estimated to
cost not in excess of $250,000 have not been individually described or identified by center. The total cost
of these miscellaneous projects is $1,045,000.

During the course of the year, some rearrangement of priorities may be_necessgrx: This may force a change in
some of the items to be _accomplished. Any such change will be accomplished within available resources.
following broad categories of work are described further in the "PROJECT COST ESTIMATE:"

A. ULTIITY Sy StemMS. s ueiunreannsraansnssanssssansnssansnssansnssansnssnnsnssnnsnssnnsnssnnnnns $ 7,130,000
b. Fire Detection/Protection SYSTEMS.uusssessssssasssssaasssssassssssasssssnsssssnnssnnsnnnns 3,875,000
C. General PUrpOSE BUTTAINGS « s vvvseeenunnssnessnnssannssnnsssnsssnsssnnssnnssannnnnsssnnnnnnns 6,275,000
d. TechnNICal Buildings/ StruUC bl eS uuu e ue s ssssssssssssssssssssssssssssssssssssssssssssnsnsss 16,850,000
€. Pavements and DralNage. . . seeesusrsnnsssssnnsssssnanssssssnssnsssnssnsssnssnsssnnsnssnnnsns 670,000

PROJECT COST ESTIMATE:

A. Amnes Research Center (ARC)..usseessussseassnsssnssnnssanssnsssnssnnsssnnsnnssnnsnnnssnnnnnns $2,600,000
1. Rehabilitate and Modify Fire Detection and
SUppression System, (N-211)..uueceuuuurrrenassnnrssnnnssnnssssnnnssnnsssssnssnnnsssnnns 730,000

This p{‘gject provides for modification of the Fire Detection and Suppression System in the main ARC
hangar by ]Jorow Ing heat detection and wet pipe sprinklers in unprotected areas of the building, automatic
controls for the aqueous foam fire suppression systems iIn hangar and shop areas, and rehabilitation of fire
alarms and enunciators throughout the building. The_existing system is so unreliable, the deluge system

rotecting the hangar requires manual activation. High-value experimental aircraft and personnel are in the
angar and a system upgrade is required to provide continued protection.
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2. Rehabilitate and Modify Air Conditioning
Y 1= T (N 22 G ) Y 750 ,000

This pr%iect provides for replacement of water chillers in the Fli?ht and Guidance Simulation
Laboratory Building, and includes piping and valving to provide parallel flow operations, replacement of
chilled water coils, and sensors and controls to tie the system to the ARC Facilities Management and Control
System. The current chiller system cannot suE)port increased loads caused additional computers used for
simulation research and by increased personnel. This leads to loss of capability during warm weather
periods. In addition, major research programs must be shut down for maintenance of equipment.

3. Rehabilitation of the 20-G Centrifuge Research Facility, (N-221A)....cccivvrnnnnrnnnnsns 720 000

This project provides for replacement of the control/safety system; rehabilitation of the motor drive
system and boom; upgrade of control, monitoring, and transmission systems; and provision of test preparation
room and shops. This man-rated centrifuge is 24 years old, and the centrifuge arm and drive system are worn
out. The control systems, based on vacuum-tube technology, are becoming more difficult to maintain. The
C(;:-ntrlfu%e IS needed for a wide range of artificial gravity studies, rehabilitation now will extend its
life by 10-20 years.

4. Modify Building N-242 for Elevators 400,000

___ This pr?Ject provides for installation of a 4000-1b capacity elevator_in the Vestibular Research
Building_to replace a manual hoist system. The project will also provide modifications to the second floor
for_handicapped access. Installation of the elevator will provide a safe means of transporting personnel and

equipment to_the second floor. Currently, most furniture and equipment are too large for the hoist, and must
Be_flwgnd—carrled to the second floor. In addition, there is no wheelchair access to the second floor of the
uilding.

B. Dryden Flight Research Facility (DFRF)...cuuuiiiiiinnsnsssssnnannssssnnnnnssssssssnnnnnnnnnns $720 ,000

1. Modify Heating, Ventilating, Air Conditioning
and Fire Suppression Systems: Buildings 4801/4802, vuuvviesrnassnnssnnssnasssnssnnsnnns 720,000

___ This ﬂroject Erovides for installation of evgporative coolers in the Aircraft Construction and )
Modification Hangar (4801), and in the Main Hangar QEOZ) and for conversion of the existing deluge systems in
the hangar portion of Building 4801 to foam-water deluge systems. These facilities are currently heated but
not cooled._High outside temperatures in the summer cause interior temperatures to exceed 100 degrees on a
routine basis. On most days, these hot_interior temperatures cannot be dissipated b{ opening _the hangar doors
due to high winds outside.” These high interior temperatures are detrimental to highly sensitive aircraft
instrumentation and degrade worker productivity. _Installation of evaporative coolers will reduce interior
temperatures to an acceptable & de?rees Fahrenheit. _In addition, the deluge system provides no capability
for manual fire-fighting, and the floor drain system is not adequate to protect the building from water damage
iIT the deluge system is activated. A fire could lead to major facility damage.
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C. Goddard Space Flight Center (GSFC)...cuuuuurrreennanssnnrrsnnnansssnnssssnnnsssnnssssnnnnnnnnsns $2,900,000
1. Modifications 1o Builldings 22 and 25 ..uvseesiirrsnnnnsrsnssssrsnnassssssnssnsssnssnssnnns 700,000

_ This project provides for_the renovation of approximately 6,000square feet in Building 25 and
approximately 11,400 square feet_in Building 22. The Building 25 work will reconfigure the existing Source
Evaluation Board (SEB) and training areas in the basement of the facility for use as Data Evaluation
Laboratory, Equipment Development Facility, Transportable Payload Operations Control Center Development_
Facility, and Flight Operations Team support areas. The facility modifications in Building 22 are required to
recapture space resulting from the relocation of the Materials Branch to the new Quality Assurance an
Detector Development Laboratory. Modifications will include new ceilings, interior partitions, light
fixtures, smoke detection systems, sprinkler systems, HVAC upgrades and modifications to the building®s
electrical systems to support the installation of new ADP equipment.

2. Modifications for Optical Surface Preparation Facility (B)....ccvvviiviiiiiniininnnnnnn. 730,000

_ This project provides for the modification of approximately 1,300 square feet of existing space
Er@vngusl occupled by the EIectro—PIatln?_Facnlty in the Instrument Construction and Development Laboratory,
uilding 5. Modifications of floors, cei mgs, lighting, heating, ventilating and air-conditioning systems
are included to prepare the space for installation of acid polishing equipment. Included in the project are
provisions for soils testing and refurbishment of existing structural systems and painted surfaces of the old
plating shop. Acid-polishing serves to relieve mechanical strain_induced during optical_component
manufacture. The acid-polishing process also facilitates deposition of metals on to optical surfaces thereby
enhancing reflection and is also used to clean mirrors prior to vacuum deposition. Current facilities are not
capable of processing new larger optical components. A specialized facility is needed to safely handle the
quantities of acid required to process these larger components.

3. Rehabilitation and Modification, Building 18.......c.ccviiiiririernrnnrnnrnnrnnsnsnnenns 670,000

___ This project proposes the modification of approximately 10,500 sqguare feet of space in Building 18.
Modifications include the construction of a mezzanine approximately 3,300 square feet in area over the current
location of the Information Technology Center. An exterior stairway will be constructed alon% the south
elevation of the building to provide access to and egress from the second floor. The_second floor bathrooms
will be expanded. Rehabilitation of the HVAC system is required due to age and deterioration. Additional
modifications include replacement of partitions, replacement of obsolete metal pan and/or surface mounted
ceiling systems, replacement of obsolete fluorescent light fixtures, replacement of worn or obsolete floor
tiles, repainting of existing walls/partitions, and extension of sprinkler heads. This work is required to
bring this 27-year-old administrative/support facility up to current building standards.

4. Modifications for Integrated Flight Software Development Facility (14).....cceeieeennnnss 300,000

i This project provides for_the renovation of 4,000sguare feet in Building 14 to house the Integrated
Flight Software Development Facility. The modifications will include replacing 4 ,000square feet of ceilin
tile, light fixtures, smoke detectors and sprinklers. Modifications also include new raised flooring and the
upgrade of HVAC and electrical service. This project is required to consolidate, expand and enhance the

light Data Systems Development Integration Center to provide continued flight software development support.
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5. Rehabilitation and Modification of Mission Operations Facility Buildings 3/14........... 500000

This project provides for_the modification of 8,400gross square feet of the mission operations area
of the Building 3/14 complex. _ This includes new partitions and replacement of ceiling tiles, light fixtures,
and raised floor tiles. Provisions will also be made for HVAC modifications, fire protection and detection,
and upgrading electrical service as well as cable pulls. These modifications will accommodate mission support
systems and personnel housing for space missions. The facility supports project readiness and systems
development activities in support of space missions.

D. Jet Propulsion Laboratory (JPL)..uusssseessssssssnnsnsanansssssssssnsnsnnnnssssssssnnnnnnnnnns $2,450,000
1. Modification of Power Control Console, Space Flight Operations Facility (230) c.uvivurnnn goo, 000

___This project would replace the 25-year-old Powerplant Control Console in the Space Flight Operations
Facility"s (SFOF) emergency power generation room. This project would replace obsolete and unduly complex
facility _instrumentation and controls, improve operational reliability and training procedures, and permit
substantial manpower efficiencies over the current manual recordln_? procedures for operational data
(temperatures, pressures) describing the facilities performance. These modifications are necessary for
reliable emergency power in the SFOF which supports all NASA planetary exploration missions.

2. Modifications for Environmental Test Laboratory (144)Bakeout FACTlitY.urvurvursnrsnnnns 650,000

i This project proposes modifications to the existing 10" diameter by 10" long horizontal vacuum chamber
in the Environmental Test Laboratory, Building_144, to provide "bakeout" capability. The project includes
removing the existing aluminum helium and liquid nitrogen shrouds and replacing them with a stainless steel
version designed for a temperature range of up to 300 degrees Fahrenheit. The JPL Environmental Test i
Laboratory currently has "bakeout" capability in only one 30-inch diam by 50-inch long vacuum chamber. This
chamber is too small to accommodate large test articles scheduled in this famh;g: The 10" diam by 10" long
chamber, identified for modification iIn this project, currently has only the capability of temperature control
in the range of -185 degrees Centigrade to +125 degrees Centigrade. This modification will provide the
required "bakeout" capability, to attain the stringent criteria of "cleanliness" for current and future flight
projects.

3. Modifications for Contaminant Control, Cryogenics/Glass Fabrication Building (157) ...... goo, 000

_ This project proposes the modification of the first floor of Building 157 into laboratories for
contamination control, glass fabrication and cryogenics research. This floor, which is 8,000square feet, _
will be modified to house approximately 5,375 square feet of laboratories and support areas. The laboratories
will contain class 10,000 cleanrooms with class 100 clean enclosure within, including the required auxiliary
chiller, air handlers and air distribution. Also included are exhaust hoods and discharge air scrubber, a
fume hood and exhaust fan, an acid workstation with_tank exhaust_and dilution tank, an eye wash and piping for
laboratory gases. The_existing non-structural partitions and _ceilings will be removed to_accommodate the
modifications. The existing mechanical, electrical and plumbing systems will_require modifications to support
new laboratories. The above research activities are now housed in Buildings 78 and 113 which are 30 years old
and are scheduled for demolition.
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E. Johnson Space Center (JSC) .. cuuuurreeuanusssennasnsssnnssnsssnnssnnssnnssnnssnnsnnnssnnnnnnsss $3,025,000
1. Modifications for Equipment Upgrade (5and 30) «uvuvreirrnsrnnrrnsrnnrnnsennsnsssnsennnss 800,000

This_project provides for modifications to the Mission Simulation and Training Facility, Building 5,
and the Mission Control Center, Building 30, to support planned equipment consolidations and upgrades within
these vital facilities. Included are: installation of additional electrical power distribution equipment;
modifications to the existing air-conditioning system; conmunications cable rerouting; and miscellaneous
architectural wall, floor, and ceiling system modifications. Existing ADP support equipment and systems have
reached the point of obsolescence.

2. Rehabilitation of Fire Alarm System, Hangar 150, Air Force Plant 42, Palmdale, CA. ...... 600.000

_ This project provides for rehabilitation of the existing fire alarm system and the installation of a
new fire alarm system complete with a new control panel, detectors, manual pull boxes and audio/visual devices
in Hangar 150, Alr Force Plant 42, Palmdale, CA. The detection system will be tied into the Air Force Plant
42 Central System. The existing Tire alarm system is obsolete and provides limited detection capability.
Han%artlao iIs the final assembly and restoration point for Space Shuttle Orbiters and must be adequately
protected.

3. Modifications of Antenna and Tracking Development Lab (14)..sutsrsrnsnsssssssnssnnnnnnns 425,000

___ This project provides for modifications within the Antenna_and Tracking Development Laboratory,
Bmldmg 14. In the existing Tracking Test Bed Laboratory, which is used to provide dynamic modeling for
system development of components related to Satellite Serwcmg_&Ystem Flight Demonstration, Extravehicular
Activity Retriever (EVAR), and Lunar/Mars projects, the floor will be flattened to permit accurate, dynamic
testing of docking, proximity operations, and robotic_sensors. Presently, the floor_is uneven and causing
testing inaccuracies. In addition, two new laboratories will be established. The High Temperature
Superconducting and the Microwave Integrated Circuits Laboratories in Building 14 are required to support
research and program related responsibilities at JSC.

4. Installation of Automatic Sprinkler SysStem (1):.cecererarararasssssssssssssssssssssnnnns 600,000
___ This project provides for the installation of an automatic sprinkler system in Pr(_)%e_:ct Management
Building 1. The work includes the installation of sprinkler piping and heads, piping modifications, and
connection to the fire protection riser piping on floors 5 through 9. The existing riser plplngi and Fire pump
will be used _after this modification. Spot removal of asbestos will be accomplished for installation of pipe
hangers. This method is the most economical way to provide the level of fire safety required by National Fire
Protection Association standards for this nine-story office building.
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5. Installation of Automatic Sprinkler System (45)....cuuvreiiirnnsrrnnsrrnssrnnssrnnneenns 600,000

i This_project provides for the installation of an automatic sprinkler system in the Project Engineering
Office Building, Building 45. The work includes the installation of sprinkler ipin% ?nd heads,_piping _
modifications, and connection to the fire protection riser piping on floors 2 through /. The existing riser
piping and fire pump will be used after this modification. Spot removal of asbestos will be accomplished for
instal lation of pipe hangers. This method _is_the most economical way to provide the level of fire safety
required by National Fire Protection Association standards for this seven-story office building.

F. Kennedy SPace CeNTEr (KSC)u s tutuvararenenenensnsnsnrnrasasasasesesssssssssssrararasnsasnnes $3,450,000
1. Rehabilitate Banana/Jay-Jay Railroad Bridges Electrical Control SystemS......cvcveurasns 550,000

__This gr(_)ject replaces the existing magnetic amplifier controllers for the Banana River Bridge and Jay
Jay Railroad Bridge with new variable speed motors and programmable controllers. The project includes
replacement of related limit switches and console disk. The existing control system is very old and spare
parts are not readily available. Spare parts must be made to order, are very costly and require long lead
procurement. These replacements are necessary to maintain operation and reliability of these bridges.

2. Modify VAB Low Bay Area for Orbiter Experiments Storage and ProcesSSing.sssssssssssasssss 470,000

_ Modifications to the vehicle assembly building (VAB) cell 8 are required to_provide a_new orbiter
experiments (OEX) storage and processing area. Cell 8 requires extensive modification including enclosure,
air conditioning, and security additions to provide an environmentally clean and secure area. Orbiter
experiments (0EX) must be stored and processed in a facility that meets stringent temperature, humidity and
cleanliness standards. Such a facility is not presently available.

3. Upgrade Railroad Mainline, Jay-Jay to Rotation Processing Serving Facility.....cvvveauus 750,000

i This project provides for upgradintlg the railroad mainline r@E)Iac;rr]]g the existing 100-pound section
rail_(bolted joints) with new 132-pound weldrail. Approximately 2.5 miles four new switches will be
provided. KSC mainline rail system is st[ucturallY marginal _for solid rocket motor segment rail cars (250
ton). Replacement of existing rail will increase load carrying capacity and decrease rail wear and
maintenance requirements.

4. Modify Potable Water Line at Mobille Service Structure Park SITe....uveeeesssssssserrness 335,000

This project provides for installation of a new 18" potable water line around the Mobile Service
Structure S) Park Site and connects to existing_fire hydrants within the park site. The existing line will
e abandoned _in place. The existing pipeline running under the crawlerway and the MSS parksite does not meet
pipe wall thickness standards. Excessive corrosion within the pipeline has occurred at several locations
along the Saturn causeway._This pipeline supplies water to Pad A, Pad B, and the Cape Canaveral Air Force
Station during emergency situations. A waterline rupture would cause temporary disruption to Pad A, prolonged
disruption to Pad B, and preclude emergency capability for Cape Canaveral Air Force Station.
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5. Upgrade Industrial Area Fire Alarm Panels and MOOEMS. vuvusvussnssnssnsnnssnsnnssnrnnsnns 485,000

) This project provides KSC with a central fire alarm system b)‘ linking approximately 100 alarm points
via a remote monitoring and control system. The existing KSC" fire alarm control and monitoring system_(FACMS)
does not permit the KSC fire service to effectively respond to alarm situations. The existing system is a
slow telegraphic system which, in the case of simultaneous alarms, completely suppresses all but one Fire
alamm signal at a time. Fire_service response for the second alarm would be delayed resulting in increased
facility damage and greater risk of injury to personnel.

6. Modify Vertical Processing Facility (VPF) Fire Detection/Suppression SUbSyStem.......... 400,000

_ This project would install a new "state-of-the-art" fire detection/suppression system. The system
would include separate fire spray nozzles for _personnel and property (payload) protection. The new system
would prevent inadvertent activation. The VPF is currently equipped with a water deluge fire suppression
system which poses a potential of inadvertent discharge to payload(s) and equipment. The VPF does not have an
automatic fire detection system. Serious and significant damage may result to payloads and the facility if
improvements are not implemented.

7. Upgrade Explosive Safe Area-60 Fire Protection SyStEmMS.uuuueeesrrrssssanasssssnssnnnssnns 460,000

This project provides for replacement of the fire protection systems in the S and A lab and dynamic
balance lab at Explosive Safe Area (£SA)-60, Cape Canaveral Air Force Station. Work consists of replacing
piping, valves, pumps, controls, and miscellaneous components of the fire protection system. This project is
required to improve system reliability and to decrease the possibility of inadvertent water discharge. Water
may cause serious damage to contents of the facility.

G. Langley Research Center (LaRC) seuusssassssassssnsssanssssassssassssassssasnsnnssssnsnsnnsnnnns $3,370,000
1. Modifications to the High Reynolds Number M6 Tunnel (1247D) viuveirivenrnnsnsnnsnnnnsnnss goo, OO0

This pro+(§ct includes upﬁrages of the model injection system, the fabrication and installation of a
three axis flow-field _survey mechanism capable of manual or automatic control, and upgrade of the tunnel
control room. The existing model injection mechanism will be modified from pneumatic_actuation to hydraulic
actuation for more accurate model positioning. The new flow-field survey mechanism will be contained in a new
pressure box mounted on top of the tunnel test section and will provide three dimensional tracking
capabilities. The new flow-field survey system will have manual or automatic control functions and the
capability of interfacing with an existing computer. These modifications will allow pinpoint accuracy of
probe location during flow field surveys, and circumvent the_current uncertainties associated with
extrapolation. The research capabilities of this facility will be significantly improved.

2. Modifications to the Jet Noise Laboratory for Forward Flight System (1221A) cuvveueuennnn goo, 000
_ This project provides the modifications for the installation of research furnished hardware which
comprises the Forward Flight System. These modifications include the construction of foundations;

installation of the high speed blower and motor; the construction of a motor housing; the installation of an
electrical unit substation; modifications and the installation of the dampers, louvers, filters, duct, nozzle,
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burner and stand; modifications t the processing piping systems; modifications to the exhaust stack,
including the installation of additional suction fans; and the installation of instrumentation and controls
associated with the operation of the Forward Flight System. The existing facility can provide data on noise
. suppression for static conditions on!]F/._ The addition of the Forward Flight System will allow testing of
suppression concepts from a simulated idle on the taxi way through take off and climb to altitude in o
supporting NASA"s High Speed Research Program and the technology development effort for the high speed civil
transport aircraft.

3. Modifications to the Jet Exit Test Facility (1234) civviuneerrnnnnnsssnnnsnnsssnnnnnssnnns 680,000

_This project upgrades the facility for increased mass flow rate of the high pressure air supply system
to provide for dual flow test capability. The work to be done includes the installation of a higher capaci
pressure reducing station, Filter, and relief valve; and the installation of a second high pressure air supply
to the test cell. This project increases the thrust and maneuver capabilities of the facility and insures
continued progress in propulsion research.

4. Rehabilitation of Space Technology Laboratory (1232). cueeesessassassassassnssnassnsenses 890,000

This project provides for the rehabilitation of approximately 25,000 square feet of office and _
laboratory space. The work to be done includes installing new ceilings and_lights; refurbishing interior _
walls and doors; upgrading rest rooms, HVAC Systems, and electrical power distribution systems; and providing
handicap access to the buirlding and rest rooms. The building components are over 20 years old and have become
severely deteriorated. This project will _correct substandard conditions, reduce maintenance, and ensure the
continued and efficient use of this facility in support of research programs.

H. Lewis Research Center (LERC)..uuusseeesunsssnnssnsssnnssnnsssnnsnnsssnssnnsssnnsnnnssnnnnnnns $4,090,000

1. Rehabilitation of Pumping System, Zero-G FaCility (110) cueevvsessnansnnassnnnsnnnsnnnnss 700, 000

This project provides for the rehabilitation of vacuum pump support systems and control room
modernization at the zero gravity facility (110). The work includes the rebuilding/replacing of the drop
chamber vacuum pumlgs, the associated valves and actuators, and the upgrading of the vacuum controls and
instrumentation. Rehabilitation of the pumﬂs and associated process systems will reduce the maintenance
downtime requirements therefore, enabling the Zero GraV|t¥ Facility to increase its present research
capabilities. Also, modernization of the existing control room instruments, camera and lighting systems, and
annunciation panels will reduce safety and research accuracy problems associated with the existing, outdated
instrumentation.

2. Modifications for Life Safety, Buildings (54 and 55)....ciiiiiiiiiiiiiiiiiniirnnnnnnnns 520, 000

_ This project provides for modifications to the 8x6 Supersonic Wind Tunnel Office and Control
Building (54) and Communications Laboratory Building (55) to meet life safety requirements. The work includes
installation of one-hour fire rated stairwell enclosures, ceiling modifications, new erper?ency doors, exit
signs, additional smoke detectors, and emergency lights in each building. Other work includes necessary
architectural, structural, electrical and mechanical modifications. This project will provide the building
modifications necessary to meet handicapped access and life safety requirements.
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3. Modifications to Utility Control SyStem..uuesrusesrssnssssnsnssnsassssnnssssnssannnssnnns 700, 000

This project provides for the modernization of the existing Utility Control System (UCch) The work
includes installing a new state-of-the-art central control station, upgrading field interface devices and
sensors, and providing additional field sensors and controls. The existing UCS consists of obsolete hardware
that has become unreliable and expensive to maintain. This project will provide for the replacement, upgrade,
and expansion of this equipment to obtain a more reliable system.

4_ Rehabilitation of Mechanical Systems, Building (86)......covviiriirirnrnniniinnnnnnss 700, 000

This project provides for the rehabilitation of the mechanical systems in Building 86. The work
includes the removal of the existing fan coil units, installation of new fan coil units, and replacing the
zone control pumps and control system. The existing system is over 30 years old and the maintenance costs
have risen to an unacceptable level. The present HVAC zone control iIs ineffective, produc_in? problems
maintaining environmental conditions. Replacement of fan-coil units, controls and pumps will provide an
efficient and effective system and eliminate high maintenance costs.

5. Modify WeSt Area ROAH. . .. ccoeee tiesrnnnsrannssnnnssnnssssnssannssannssannssnnnssnnnsns 670,000

This project provides for the widening of the West Area Road pavement from 200 ft. south of Cryogenic
Road to Cedar Point Road, and the construction of a storm sewer extension. Paving will include widening the
asphalt pavement to 40 ft., with a median island for security guards. The project will also consolidate four
8ates on Cedar Point Road into_a single location. Storm drglnagg along the West Area road south of the
hotovoltaic Test Facility, Bm!dmg}ll, consists of roadside ditches with culverts at intersecting roads.
This project will replace roadside ditches with pipe and inlets, thereby reducing the maintenance, Improvin
the safety of the road, and resulting in more usable land area. The existing pavement is a substandard 20 ft.
wide pavement with narrow one ft. berms and deep roadside drainage ditches immediately adjacent to the
berms. The existing built-up pavement has very little structural integrity.

6. Rehabilitation of Altitude Test Chambers, Electric Propulsion
Research Building (EPRB) (16) cuvuuuuacessnnnnnnsssnnnnnnsssnnnnnnsssnnnnnsssnnnnnnsnns 800,000

This project rehabilitates five altitude test chambers in the EPRB and includes replacement,
modernization and addition of various instrumentation, relays, programmable controllers, graphic and
annunciator panels, vacuum gate valves, blower/roughing pumps, oil diffusion pumps and wiring. The chambers
are approximately 25 years old. Mechanical components need replacement, and Instrumentation and controls need
modernization to improve space simulation testing/scheduling.

1. Marshall Space Flight Center (MSFC)..uuuussssseaannssnnnnsssssnnssssnnsssssnnnnsnnnnnsssnnns $3,515,000
1. Modifications to the Test Area Warning SyStemMS..uuuueceessssssssnssssssnnsnnssssnnnnnnns 745 000

_ This project replaces the area warning control system in the West Test Area and restores and
modernizes the one iIn the East Test Area to establish centrally controlled systems. The warning systems need
to be upgraded to ensure better safety control due to the increased number of personnel and vehicular traffic
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Iin the test areas. The central system would furnish, upon demand of each test site, proper application of
visual, oral, and/or aural warnings, plus a remote means of physically blocking roads (swinging arm type road
blocks) to control access to individual test positions.

2. Modifications to Power DiStribUtion SYSteM...uueseeerersersnrsnrsnssnanssnsanssnssnsenns 745 000

_ This project installs a 1500-KW, 4160-volt, 3-phase Power Distribution Module to provide backup
electrlc?]IGgS)wer for the chilled water system supporting the computers in the Huntsville Operations Support
Center ). A concrete pad with engine/generator and_above ground tank will _also be provided. In_the
event of a failure of the commercial power sources, cooling water temperatures in the computer operating range
could not be maintained and engineering support for launches and payload operations control functions would be
jeopardized. All other systems in this facility already have backup engine/gensrator power supplies.

3. Rehabilitation of Ventilation SyStemS. ...uuuuesieerarranranranranrsnrsnrsnrsnsanssnssnns 665,000

_ This project restores the ventilation systems in the Surface Treatment and Plating Facility (4760).
Scope includes restoration or replacement of air handling units, electric motors, metal air ducts, and _
concrete tunnels and liners. This facility is one of the largest of its kind in the region and is heavily
used in support of in-house research and development programs. The corrosive nature of the processing
environment has deteriorated the ventilation systems which must now be _restored in order to comply with EPA
and safety regulations. The last major overhaul of these systems was in the late 1960°s.

4. Modifications to the Hazardous Structural Test FaCility...covveavrensrensrnnsrnnnrnnnnes 740,000

This project restores and modernizes the Hazardous Structural Test Facility (4572). This facility is
very deteriorated and is not equipped with a properly configured environmentally controlled computer area.
Project scope includes replacement of the air conditioning units, repair of the roof, repair or replacement of
one of the elevators, reconfiguration of the computer room, installation of a raised computer floor,
installation of a fire suppresion system, upgrade of_the electrical service and of the work-area I!ghtlng, and
resurfacing of the parkln? lot. This facility is unique in Its size and adaptability, and is considered
critical in support of multi-program hazardous testing of large space vehicle structures.

5. Rehabilitate and Modify Parachute Refurbishment FaCility . ccvvvieirnnnnrsnnnssnnansnnnnss 620,000

_ This project provides for the restoration and modification of the Solid Rocket Booster Parachute
Refurbishment Facility at Kennedy Space Center._Scope includes_replacement of roof, cooling tower with
associated pumps and controls, expansion tank with associated piping,_chilled water pump, air compressors, and
reconfiguration of current storage area to a process area. Project will also provide an additional 5,000
square _feet of storage area outside of the process area proper. This facility has become maintenance
intensive as a result of continuous roof leaks and has a hl?h rate of mechanical _system component failures.
Relocating the storage area outside of the process area will bring the facility in compliance with safety and
fire codes; converting the space made available by this action into additional process area will increase in-
house operations capabilities and save approximately $100,000 per year in production costs.
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J. Michoud AsSSEmMbIY FaCH LTy (MAF) wuus s s eusnsnensnsnsnsnsssssssnssssssssssssssnsnssssnnsnnss $1,475,000

1. Rehabilitate South Chilled Water Supply PIPINg...cccerrrrunnnnsnnnnnssrrnnnnssnnnnssssnns 740,000

This project provides for the restoration of the overhead chilled water supply lines servin? the south
side of the External _Tank Manufacturing Building (103). These lines are severely deteriorated. Wall
thickness of the piping has decreased by 50 percent in some areas, supply pressure is inadequate at the end of
the piping system, available valves are insufficient for isolation during outages, and the inaccessibility of
the lines limit repair activity. In addition to Buﬂdmg 103, the South Chilled Water System also_provides
HVAC environmental control for other production related buildings such as the Vertical Assembly Building and
the High Bay Facility.

2. MOAITY SUDSTALEON NO.J v unsunesnernnssnnennsenneansensennsanssnnssnssnnsansanssnnsnnnenns 735,000

_ This project provides for the installation of two 750 kVA substations, each containing a foundation, a
fencing enclosure, a high voltage switch, a 750 kva transformer with low voltage switchgear, and feeders
connecting from the switchgear to the equipment_rooms. Substation No. 9 provides r for the electrical/
lighting panels and for the fanhouse e mgment In the Administration Building (101), and for the fanhouse
equipment in the Engineering Building %&0 ). _The substation can no longer meet these requirements iIn its
present configuration because of the substantial load increase since its original installation.

K. Stennis Space Center (SSC)uuuestrunansrrssnnsssssnnsssssnnssssnsnnsssssnnsssssnnssssnnnssnnns $2,390,000
1. Rehabilitation of Air-conditioning System in
Science and Technology Laboratory....cceeeesssssnnnsssssssssssssssnsnnnnnnnsnnnnnnnnns 510,000

This project provides for the installation of a new centralized air conditioning system in the Science
and Technology Laboratory (1210). A new electronic control system will also be installed to connect the _
facility to the Center-wide Utility Control System to enable monitoring and remote operation of the building®s
utilities. This_laboratory houses computers which analyze remote sensing data in support of the Space _
Shuttle Main Engine test program. Three separate expansions of the building have resulted in the installation
of 20 small air conditioning systems. Many of these systems are an_approachlr_w%fthe end of their life
expectancy. Air handling units located above the computer room ceilings are difficult to service and are
hazardous to the computers below. Installation of a centralized air system will result in more energy
efficient environmental control and reduced maintenance cost.

2. Modifications to the Utility Control System, Various LOCAtiONS. cuvesssssssssssssnsnsnnns 400,000

This project furnishes the Utility Control System Central Station with additional logging and
monitoring devices, communications network equipment, and other peripheral devices necessary to tie Bmldmgs
1110 and 1201 into the Center-wide Utility Control System. The_project also provides for the replacement o
pneumatic controls and the refurbishment of the air handling units In the two buildings. These Items are more
than 20 years old and replacement parts are no_longer available. This project will reduce operations and
maintenance costs and improve the energy efficiency of the affected facilities.
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3. Modifications to the Underground Communications Distribution System....ccevvierrsnnnsans 580,000

This project provides for the replacement of a 6,200 linear foot underground communication duct bank
which serves as the main trunk line from the Communications Building (1201) to "H" Road. Portions of the
existing system are swelled shut from water penetration. The system iIs undersized to meet current and near
term requirements. Replacement of this line will restore the system”s reliability and reduce current
operations and maintenance costs.

4. Modification of High Temperature Hot Water Generating System,
NOrth AdMINISEraliVe Area. . ... ..ceeeessssssssssnnnnnnnnnnnnsnnnnnnnnssssssssssssssssnns goo ,000

__ This project provides for the installation of natural gas-fired hot water generators in the North
Administrative Complex, Buildings_1200, 1201, 3203, and 8100. Project includes the installation of gas supply
piping, gauges, controls, water piping and ancillary equipment. is project will significantly reduce the
operations and maintenance cost compared to the existing oversized and inefficient central heating
distribution system.

L. Wallops Flight FaCility (WFF)..uuuussseeeanunnsssnnssnnnsssnnsssnnsssnnsnnnnssnnnsnnnnssnnns $1,980,000
1. Rehabilitation of Fire Protection System i
at National Scientific Balloon Facility (NSBF), Palestine, TeXaS..cusessssssssssnssnnss 650,000

_This project provides for the installation of fire protection systems in the 17 buildings at NSBF.
The facilities affected_are permanent_structures housing personnel, material and equipment necessary for the
RSBFIm@smn. This project will provide compliance to local, state and federal fire codes and NASA Safety
egulations.

2. Rehabilitation of Main Staging Building 6 (NSBF), Palestine, TeXaS....ccococeacaaaana-. 430,000

This projectE!:)rO\_/ides for_the renovation of the Main Staging Building at the National Scientific_ _
Balloon Facility (NSBF) in Palestine, Texas. The work includes: replacement of the heating, air conditioning
and ventilating systems; installation of a new roof over the bay areas; flood lights in the bay areas;_repair
and sealing of exterior walls and bay doors; electrical and emergency power repalrs; and exterior and interior
painting. The Main Staging Building is the key structure at NSBF and must be fully maintained to meet the
continuing and increasing needs of the NASA Balloon Program.

3. Modifications 1o Launch CompleX ONe. .. ..o iioot tiessssssssscsassnsassssnsasnnss 900, 000

This project provides for the modification of Launch Complex One through the complete renovation of
Blockhouse No. 1 (Z-65), the addition of a launcher foundation and pad, the installation of a launch shelter,
and modifications to utility and cable tray systems. The blockhouse will receive new mechanical and
electrical systems; fire protection system; new roofing; modified interior layout and finishes; and the
removal of two mechanical areas. The |lo(roposed modifications to Launch Complex One are required to support the
installation of the new generation rocket launcher.
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1. Rehabilitation and Modification of Infrared Telescope Facility, Mauna Kea, Hawaii....... 540,000

This project provides _for the rehabilitation and modification of the Infrared Telescope Facility,
Mauna Kea, Hawail . rk consists of modification of interior partitions, installation of a stairway to_the
mezzanine to replace an eX|st|nngI ladder, construction of a small loading dock and a retaining wall.  This
Br(_)ie(_:t IS necessary to accommodate the changes in astronomical instruments used, restore deteriorated
uilding systems, and correct safety and foundation deficiencies identified during a facilities inspection.

2. Modification of Powerhouse, Madrid, SPain......ceeeeeeeeeeeeensssssssssssssssssrssnnnnnns 900, 000

This project provides for: a) Modification or replacement of transformers, meters, cables, switchgear

and breakers as_required to allow operation of_the existing diesel engine generators at their fully rated
acity for brief periods. This_provides additional spinning reserve capability and operation at more

efficient output levels; b) Addition of one 150 KW diesel engine generator_dedicated to critical power; and
c) Addition of one 750 KW_diesel engine generator set. Growth of the Madrid Deep Space Communication Complex
over_the past decade has increased the complex electrical power requirements and necessitated improved. i
utilization of existing generator capability. These changes will permit greater flexibility and efficiency in
accomplishing maintenance and repair while continuing uninterrupted station power.

3. Modifications for Sewage Treatment, Madrid, SPaiN...uceeesersssassssassssassnsnssnsnrnns 350 ,000

This éJroiect provides for a new waste water treatment facility at the Madrid Deep Space Communication
Complex (MDSCC) located near Madrid, Spain. The existing catch basin will be closed and its associated leach
field abandoned in place. Effluent piping will be routed to a new waste water treatment facility. The
facility will include pumps, equipment housing and other required appurtenances. Upon discharge, the effluent
will pass through multi-media filters producing irrigation quality effluent which will be accumulated iIn a
lagoon downstream of the filters. The existing waste water treatment facility produces effluent of inadequate
quality, which will require improvement to comply with applicable standards.

N. Miscellaneous Projects Not in EXcess OF $250,000 v veuusssnsssnnssnsnsannnsnsnssnnnsnnnsnnnns $1,045,000
10 1 > $34,800,000

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

An estimated $35,000,000 1o $40,000,000 per year will be required for continuing rehabilitation and
modification needs.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION GF FACILITIES
FISCAL YEAR 1992 ESTIMATES
IMVIRY
MINOR CGONSTRUCTION

Summary of Project Amounts by Location: Amount
ATES RESEAINCN CBNT T & v w v wn s s s e e nssssssnsssssssssssssssssssssssssssssssssnsssnnnns $ 520.000
Dryden Flight Research FacCility .cuuueeeusseaunsnsunsnsnnsnnnnsnnnnsnnnnsnnnnnnnns 650,000
Goddard Space Flight Centersuueesusssssssssssssssssssnnssnssssnnssassnnsnnnsnnnns 730,000
Jet Propulsion Laboratory sueesseeussssssaussssnsnsnnsnsnsnsnsnsnsnnnsnnnsnnnsnnnns 650,000
Johnson Space CeNteraseussssasssssssannasssssssnnsasnssnnnannssnnsnnnnnnssnnnnnss 1,170,000
Kennedy Space Center suuussessssssssnssssssnsssnsnssssssnasnsnsnsnnsnnnsnsnsnnnnnns 1,545,000
Langley Research Center suueusssssssssssssssnssssannansssssnsnnnannnsnnsnnsnnnnnnnns 1,385,000
LEeWiS RESEAICH CBNTEI v u s s sssnsssssnsssssssssssssssssssssssssssssnsssnsnsssnnnss 1, 320, 000
Marshall Space Flight Center.usessessasssssssnsssssnsssssnsnssassnnsnssnsnnannnns 1,450,000
Michoud Assembly FacCility souuseaussannsasnsasnsnsssssssnsnsnsnnnsnnnnnnnnsnnnnnnns 490,000
Stennis SpPace Center cuuseusesssassssasasnsnssnsnsnnsnsnsnnsnsnsnnsnsnsnnsnnnsnnns 740,000
Wallops Flight FaCility seeuseeuseansnsnsasnssunssnsnsnsnsnsnsnsnnnnnnsnnnsnnnnnns 800,000
NV ArTOUS L OCATIONS u it s s mwmwsminsssssssssssssssssssssssssssssssssnsnnsnsnnnnsnnnnsns 1,145,000
Miscellaneous Projects Not In Excess of $250,000 EaChuecsseesussnnsnnsnnsnnnsnnsns 305,000

T OtA] 4w ww e e e wwwmmmm s s s s ss s s s s sssssssssssssssssssssssssssssssssssnnnsssssnnnss $12,900,000
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Minor Construction of New Facilities and Additions to Existing Facilities,
Not in Excess of $750,000 Per Project

INSTALLATION: Various Locations

FY 1992 CoF Estimate: $12,900,000

FY 1990: $10,000,000 FY 1991: $11,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SUMMARY PURPOSE AND SCOPE:

These resources will provide for minor facility construction at NASA field installations and Government-owned
industrial plants supporting NASA activities. Each project included in this program is estimated to cost not
more than $750,000 and involves either the construction of new facilities or additions to facilities. The FY
1992 request of $12,900,000 will improve the usefulness of NASA"s physical plant by changing the utilization

of or augmenting the capabilities of various facilities. Included in this request are those programmatic and
institutional projects that are essential to the accomplishment of mission objectives.

PROJECT USTIFICATION

The configuration of NASA®"s physical plant necessarily must respond to changes in utilization and adaptations
required by changes in technology or in mission needs. Demands are generated by research, development, test,
and similar activities. Specific justification for each minor construction project is provided under "PROJECT
COST ESTIMATE.*
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PROJ TION

Included in the FY 1992 minor construction program are those facility projects for institutional or technical
facility needs which could be fully identified at the time of submission of this budget estimate. Items of
work totalling $12,900,000 are included in this resource request and have been distilled from a list totalling
over $34,000,000. Projects were selected on the basis of the relative urgency of each item and the expected
return on the investment. During the course of the year, the revision of priorities may require changes in
some of the items to be accomplished. Such changes will be accommodated within the total resources allocated.

These projects represent requirements that must be met in this timeframe to support institutional needs and
programmatic objectives. The following listing summarizes the cost distribution by category of work:

a. General PUrpose BUildiNgsS cvsuuususususssnnnsnsssssssssrsssssssssssnsnnsnssssssssssssssnnsnnnnns $ 5,325,000

b. Technical Buildings/StrUCtUreS «uuusesnssansssssnnsssnsssnssssssnsssnssnsssnsssnsssnsnnssss 7,575,000

PROJECT OOST_ESTIMATE:

A, Ames Research Center (ARC) wuusussusssssssssssssssssssssssssssssssssssssssssnsnssssnsnnsnsnns $520,000
1. Construction of Maintenance Operations Building.cessseessssassssssssssssnsssssnsnnnnnnns 520,000

This project will provide for construction of a 9,600 gross square foot single-story all metal
prefabricated building to house open shop space, maintenance operations, and support areas located adjacent to
the maintenance yard. The project will provide space for maintenance support service contractor manpower
growth. This growth has been caused by increased emphasis on maintenance of the infrastructure of Ares
Research Center. A maintenance initiative has been developed to respond to infrastructure maintenance needs.
The initiative provides funding increases for critically needed maintenance services. Existing facilities are
not adequate to house additional personnel and equipment.

B. Dryden Flight Research Facility (DFRF) uuueueuasasnanssnsnsnnnnnasnsnsnannsnnnsnnsnsnsnnnnnns $650,000
1. Construction of Child Care Center......ccoveeeiii e aasssssssssssssssnnnnnnsssnss 650 ,000

This project provides for construction of a 6,000 gross square foot child care center with 5 age group
areas, to accommodate 64 children. No on-site child care facilities are available for Dryden employees. The
existing Edwards Air Force Base facility is full and has 300 children on the waiting list. Due to the remote
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location of Dryden, off-site child care facilities are distant. Increased emphasis has been placed on
employee child care facilities government-wide to improve employee retention, morale, and productivity. A
facility is much needed at Dryden for these same reasons.

C. Goddard Space FlIight Center (GSFC)..ceuuuuusrrrsanenansssnnnsssssnnnsssnnnnnssssnnnnsnnnnnnnns $730,000

1. Construct Addition to Building 7 for
Cryogenic Research and INtegratioN. ..uuesseeesssssssansssssssssnsssssssssnnssnnsssnnnns 730,000

This project proposes the construction of a 5,000 square foot pre-engineered metal building addition
to the northwest side of the Payload Testing Facility, Building 7, for the integration and testing of
prototype and flight hardware containing cryogenic systems. Overhead doors and interior partitions, doors,
and ceilings will be required in this addition. The construction will include: the surface finishes; heating,
ventilating, and air conditioning systems; and proper air handling/filtering equipment for a class 100,000
cleanroom. In addition, a 25 ft. x 20 ft. seismic isolation area will be constructed as will electromagnetic
and acoustic interference shielding. Provisions for handling nitrogen and helium cryogens will be included as
well as a 5-ton crane with minimum 35-foot hook height. Existing facilities at GSFC cannot accommodate size,
cleanliness, electromagnetic/radio frequency interference, and acoustic vibration requirements of advanced
instruments and cryogenic systems.

D. Jet Propulsion Laboratory (JPL)...ecesseusssscesssssssnnssssssnsnnssssssnnnnsssssnnnnnsssnnns $650,000

1. Construction of Maintenance Storage FaCility .. vvvviiiineanerrssnnnnnnnnnnssssssnnnnnnns 650,000

This project proposes construction of a 4,000 square foot maintenance storage facility. The site is
currently occupied by obsolete Buildings 116 and 187 which are used as open shelter storage. The present
electrical storage is cronded into a converted garage space in the Maintenance Operations Building 283 and
scattered throughout the Laboratory. Some electrical equipment must be stored outdoors due to lack of storage
space. There is also a need to relocate the existing janitorial supplies fron the Facilities Engineering and
Service Building 200, releasing this space for engineering support use. The construction of this proposed
facility will meet the present needs of the existing electrical maintenance storage and janitorial supplies
storage, and will also provide JPL with needed warehouse space.
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E. Johnson Space Center (JSC) s vt s ssasssasssanssssasssassssnsssasssnsssnnsssnsnsnnnsnnss $1,170,000

1. Construction of Addition for Control/Actuator Systems Laboratory (351).....cvcuevensnnas 720,000

This project provides for the construction of a 6.550-square foot control/actuator power systems
laboratory adjacent to the Thermal Vacuum Test Facility, Building 351, in the Thermochemical Test Area. The
project will include the installation of a transformer, special grounding, air-conditioning, sprinklers and
fire alarm system, fluorescent lights, and electrical receptacles. This work s required to provide a
facility capable of supporting test and evaluation of electrical mechanical actuators (EMA's) and power
generation/distribution equipment which are needed to assure continued Space Shuttle availability in future
years. No existing facility is currently available to meet the requirements of this hazardous testing.

2. Construct Employment and Industry Assistance Center (111).....cevucrvncrnnesnnnsnnnsnnns 450,000

This project provides for construction of a one-story building on the east side of the Security
Control Center, Building 110. The building will be approximately 3,400 square feet and will be connected to
Building 110 by an enclosed passageway. This facility located outside the JSC secure area will provide space
for; an employment office, an industry assistance office and procurement space. The greater accessibility of
this building will make bid opening procedures more convenient and reduce security risks. Additionally, it
will allow space in building 45 to be used for other more critical secure functions.

F. Kennedy Space Center (KSC)u s tsssssssnnnaaessssssssssssssssssssssssnsnsnnnnnnnnsnnssssnnnnns $1,545,000
1. Construct Covered Storage for Solid Rocket Motor (SRM) Transporter #2... ..vesessasassanss 315,000

This project provides for construction of a 3,000 square foot covered pre-engineered metal building
for storage of SRM Transporter No. 2. The building will be equipped with fire protection, power and fire
detection. Building K6-743 has indoor storage for only one SRVl Transporter. The SPC contractor has 0&M
responsibility for two M transporters. Covered storage is necessary to eliminate electrical problems
associated with water entry into electrical panels and to reduce deterioration of components exposed to the
harsh coastal environment.

2. Construct KSC Gateway Facility EXPanSION . :ussssssssssssssssnssnnssnsnnssnsnnnnnnnnnnnnns 300,000
This project provides for the construction of an 1800 square foot addition to the Gateway Facility
Program Support Communications Network (PSCN) to support growing communications requirements at KSC. Work

includes expansion of an existing pre-engineered metal building using similar construction, addition of HVAC,
power, lighting, and fire protection/detection,
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3. Construct Film Storage FaCIlIty ...vveeiiiniiiiinnnsssnnnnnnsnnnnnnnsssnnnnnnnnnnnnnnnns 470,000

This project provides for the construction of a 4,000 square foot film storage facility. The facility
will provide temperature and humidity control for the proper environment to preserve film which is presently
stored iIn the KSC Headquarters building. Temperature and humidity control in this building cannot be
maintained to required specifications because the facility HVAC system is designed only for personnel
comfort. The lack of environmental control is causing the deterioration of the stored film, some of which are
one-of-a-kind historical records. Due to a requirement to store all launch support film, existing storage
space is rapidly being filled.

4. Construct Fuel Storage Area 1 Operations Control Building........cvvcviiiiiiinnnnnnnnnss 460,000

This project provides for the construction of a new 3,800square foot building in the fuel storage
area at the Cape Canaveral Air Force Station. The building will be a concrete block structure added to
existing building 1047. The building will provide remote monitoring capability of hazardous operations and
will house approximately 20 personnel. The new facility will result in a safer, more productive, remotely
monitored operation in the fuel storage area. Operations include storage of hazardous fuels, hypergol
incineration, treatment of chemical wastes and stockpile of hypergols. The areas where these functions
presently occur are old and overcrowded. With more anticipated activity, the possibility of an accident or
fire will be greater without the new facility.

G. Langley Research Center (LARC) uusuuwsus s snsassnssnsnssssssssssssssassnssssnssssnnsnsnnnnsnns $1,385,000

1. Construction of University Affairs Complex (1216).:uevusserassarassnsnssnssssnssnsnsnnns 695,000

This project provides for the construction of an academic facility of approximately 4,800 square feet
and consisting of: a computer room; a conference room; offices for administrative staff, faculty, and
research associates; a student room; rest rooms; and circulation and environmental spaces. The building will
be constructed to accommodate a future second floor. The project also includes site improvements,
landscaping, parking and all utilities necessary to provide a functional facility. This project consolidates
Langley®s university programs which are currently fragmented throughout the Center.

2. Construction of Annex for Photo Lab (1145).uuuuusunsnnnnnnnnnsssssssssssnnnnnnnnnnnnnnns 690,000

This project provides for the construction of an annex to Langley®s Photo Lab of approximately 3,500
square feet. This annex will provide the photo lab with a still photography studio. Construction will be
reinforced concrete slab on grade, structural framing, masonry exterior walls, insulated built-up roof, HVAC,
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plumbing, electrical, and lighting systems. This project also includes necessary site improvements,
utilities, parking, and landscaping. This project will alleviate existing cronded and confined conditions and
provide controlled small areas for classified photographic work.

H. Lewis Research Center (LERC)..uuussseeaussnssssnsssnnnssnnssnnnssssnnssnnsssnnnsnnnnsnnnnnns 81,320,000

1. Construction of Engineering Support Center, Power Systems Facility...cvcvvvranrannannns 600 ,000

This project provides for the construction of a 3,300 gross square foot addition to the Power Systems
Facility (PSF). LeRC has been assigned the total programmatic responsibility for the Space Station Electrical
Power System, Space Station Program work package four. This responsibility includes design, construction,
prelaunch checkout, launch. and on-orbit operation. The Engineering Support Center will provide on-call or
scheduled engineering support during prelaunch, launch, on-orbit assembly, and operation of the Space Station
Electrical Power System.

2. Addition and Modifications for Space Storage Propulsion Building (35-4) vccvvreannnnnnnns 720,000

This project will modify and provide an addition to the existing Combustion Research Laboratories
(CRL) propellant storage facility to store liquid oxygen, methane, and ethanol. The work includes the supply
and installation of: LOX, methane and ethanol propellant management systems; test tank; ejector system; new
control room; and new laser equipment room. The existing space storable facility is limited to gaseous
hydrogen and oxygen (GH/GO) propellants. This project will provide an additional facility for liquid
cryogenic space storables (LOX + methane) plus ethanol.

I. Marshall Space FIEONET CONEer & uuw e v n s eunsnssnssssssssssssssssssssssssssssssnssssnssnnnssnss $1,450,000

1. Construct Sandblast FaCIlIty ...ccciiiiinnsssennnnsnnnnssssnnnsnssnnssssnnnnnnnnnnssnnnns 470,000

This project provides a 3,400 square foot building to be used as a sandblasting and glassbead blasting
facility in direct support of the Solid Rocket Booster (SRB) refurbishment operation at Kennedy Space
Center. Scope includes two high bay drive-in blasting areas with isolating doors and environmentally
protected door drives, associated operations support areas, and a small administrative area. The volume of
sandblasting and glasshead blasting currently required in support of the SRB refurbishment process is three
times greater than the capability of the existing facility.
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2. Construct Addition for Laboratory SPaCe. .. sessssssssssssnssssssnssnnnnnnnnnnnnsssssssnss 490,000

This project provides a 3,300 square foot addition to Building 4623 to house a cone calorimeter lab, a
wire Flashover lab, a smoke density test cell, a propellant oxidation compatibility lab, and an administrative
area. These cells are required to accomplish additional testing of all NASA space hardware systems to ensure
their safe performance iIn environments that support combustion. This testing capability permits proper
materials selection for the Space Shuttle Program, Spacelab Payloads, Space Station Freedom, and the various
advanced propulsion systems currently under research or development.

3. Construct Addition to Communications BUBIdING...ueueverierarissarassnrassnsassssnsannnss 490,000

This project provides a 3.000 square foot addition to the Communications Building (4207) to support
audio/video production services. Project scope includes rooms for recording, playback, transmission,
equipment maintenance, storage, and about 1,500 square feet of raised floor. The existing audio/video area iIs
outgrown and overcrowded. This expansion is essential to satisfying the increased production workload
generated by the on-going NASA missions and to maintaining the quality and efficiency of the audio/video
services being provided out of this facility.

J. Michoud Assembly FaCTIItY . ccuuuurreeannnnrsansnnnssannnnnsssnsssnsssnnsnnnsssnnsnnnssnnnnnns $490,000
1. Construct Fabrication SNOP...uessseeeeasiussssenasssssnsssssnsssssssssssnnsssnssssnnnnnns 490,000

This project provides a 6,000square foot high bay enclosure for facilities-related fabrication
operations such as welding, cutting, burning, sawing, drilling, and shearing metal. Scope includes a pre-
engineered building on a concrete foundation, a ventilation system, supporting utilities, and a fire detection
system. The activities to be housed in this facility are currently split in three separate buildings. This
present configuration is very inefficient and potentially unsafe because the areas being used provide
Inadequate space and difficult access.

K. SEENNiS SPACE CaITEEY . - - - oo et i aasssssssssssssssssssssnnssnssssnnnsnnsssnnnnnnnnss $740,000
1. Addition to Communications BUTIAING.«veeeeiurrreassnnssnnsssnsssnnssnsssnsssnsssnnnnnnns 740,000

This project provides a 7,000 square foot addition to the Conmunications Building (1201). Scope
includes precast concrete exterior walls on concrete slab, and all necessary electrical, H/AC, plumbing, fire
alarms, sprinkler systems, and access controls. The communications support function at this center is
undergoing a substantial expansion in support of the Space Shuttle Main Engine test program. The functional
requirements of this expansion exceed the physical capabilities of the existing facility and it is not
practical to split up or relocate this activity to another location.
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L. Wallops Flight Facility (WFF) . ueceiiinennnnnnnnnnnsnnnsssssssssssssnssnnnnsnnnnnnnnnnnnnns $800,000

1. Construction of Test and Evaluation Facility
at the National Scientific Balloon Facility (NSBF), Palestine, T&aS..cccccocacaaaa... 500,000

The project provides for the construction of a 30' x 30' x 32' high bay addition and a 60" x 23'
single story addition to the existing pre-engineered metal Launch Support Building 8, to provide a Test and
Evaluation Facility at NSBF. The existing structure will be stripped of its roofing and siding, and new
insulated sandwich panels will be applied to the entire structure. The high bay will be equipped with a 5-ton
monorail hoist. The work includes partial building demolition; concrete foundation and slab; steel building
structure; metal doors and windows; motorized overhead coiling doors; roof and wall panels; interior finishes;
electrical power; lighting; plumbing; compressed air system; HVAC. paving and site work. This facility is
required to provide T&E capability for Long Duration Support Instrumentation Packages, thermal-vacuum testing
of flight components, and thermal-vacuum testing of complete science gondolas.

2. Construct Main Base Security/Visitors Control BulldiNg.iecissscssssaasssnnnsnnnnnsnnnnss 300,000

This project calls for the construction of a 2,100 square foot facility. The work includes the
foundation, concrete slab, pre-engineered building, installation of doors and thermal windows, interior
finishes, reception counter, toilet facilities, HVAC, electrical, emergency power, lighting, and fire alarm
system. The Visitor Control Building currently houses the administrative and operational functions of the
security force which supports the overall mission of the GSFC/#E®, The existing facility built in 1955 is 345
square feet, is cronded and does not provide sufficient space for processing up to 30 visitors per day, for
badging, fingerprinting and interviewing personnel involved in incidents.

M. VaArTOUS LOCATE ONS - & v x v mwm s s s e s e s s s s mwm e m e s s m e m n = e m s m e = n o e = m m e e e e E e e EEEEEEEEEEEnn $1.145,000

1. Construction of Operations Building Addition, Canberra, Australia.. ... .. ... ....._. 220,000

This project provides for construction of a 3,200 square foot addition to the main operations building
at the Canberra Deep Space Communications Complex (CDSCC). Inadequate office and work areas combined with the
storage of some equipment and files in hallways contributes to inefficient and hazardous conditions. This
building extension will provide additional office accommodations, a test equipment storage room, and an
engineering research and development area.
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2. Construction of Antenna Component Maintenance Building, Goldstone, Califomia....... . 525,000

This project provides for the construction of a 3,300 square foot metal building at the Mars site for
housing antenna maintenance personnel with appropriate supporting work and storage space. The building will
have fire detection and suppression systems and a complete HVAC system. This project provides space at the
MARS site to consolidate all antenna electronic and mechanical repair activities for the Goldstone complex.

3. Construct Support Equipment Maintenance Building, Bermuda. ... .. ... ... 400,000

This project provides for construction of a 4,800 square foot maintenance building to house and
service special purpose vehicles and equipment used in support of the 9-meter antenna systems at the
Spaceflight Tracking and Data Network station in Bermuda. Utilities include compressed air, water, and
electrical pover. Hot water heating will be provided utilizing waste heat from the station®s power plant.

The building will be constructed of limestone block consistent with local architecture. The Bermuda tracking
station supports the Space Shuttle and other spacecraft. Special purpose vehicles and equipment are currently
stored in the open, where they are exposed to the severely corrosive salt air environment, and severe storms,
including hurricanes.

N. Miscellaneous Projects Not In Excess of $250,000 EaN. oo oo $305 ,000
T O Al . e e $12,900,000

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

An estimated $13,000,000 to $15,000,000 per year will be required for continuing minor construction needs.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
SUMVARY
FACILITY PLANNING AND DESIGN

Amount Page No.

Regular Reguirements: / 000
MASEEr PlaNNENG . s sssessssnssnnsnsennssnssnmsnssnssssssnssntsnssnssnnssnssnssnns 600,000 CF 14-2
Sustaining ENgiNeering SUPPOI L. . «usuesassssarassssassssasassssassssnsassnsnsnssns 1,150,000 CF 14-2
Preliminary Engineering Reports and Related Special Engineering SUpport.......... 3,700,000 CF 144
FINAl DESEQN.uuusssssssssnsssssnsnnnnnnnnssnsnnssssssnsnnsssssnnnnnnnnnnnnnnnnnns 12,200,000 CF t4-5

Other REQUIIEMENTS 1 s s susnssnnsssnssnnsssnnsssnssnnssnnsssnnsnnnsannssnnssnnssnnnss 350,000
Space Flight Facility Planning and DeSIgN...sssseessssasssssnnnsssnnnnssnnnnnsnns 5.200.000 CF t4-5
Aeronautical Facility Revitalization......cvvvssunnnnnnsssssssnnnnnnnnnnnsssnnnnns 2,400,000 CF t4-5
Space Station Freedom Facility Planning and DESIgN «euvesssasrasssassassnsssnssnns 5,759,000 CF 146
Workforce Housing Facility Planning and DeSIgN..usavsasesrassassssnssnssnssnssnnss 3,000,000 CF 146

0 7= T $34,000,000
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Facility Planning and Design

FY 1992 CoF Estimates: $34,000,000

FY 1990: $26,300,000 FY 1991: $28,000,000

_The_funds requested iIn this estimate are required to provide for the following advance planning and design
activities related to facilities activities and projects:

a. _ The accomplishment of necessary development and master planning for field installations and, where not
otﬂermse provided for, the provision of continuing engineering support and special engineering management and
other services.

o B-I The preparation of preliminary engineering reports, cost estimates, and design and construction
schedules.

c. The preparation of final construction plans, specifications, and associated cost estimates and
schedules required to implement construction projects.

d. The accomplishment of facilities siting and other investigations, studies and reports, where not
otherwise provided for.

Regular requirements encompass the basic purposes outlined above. The "other requirements,' while also in
support of "regular" purposes, cover those special needs related to large, complex prgnqucts or specific =
programs considered to represent high potential future construction requirements for which early definition is
essential. The large projects require more plannlng and longer lead time. Much of this planning must be

g

completed prior to inclusion of the project in a budget request.
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1. REGULAR REQUIREMENTS. s ussaunsnunsanssnsnsnnnsnsnsnsnsnsnsnsnsnsnsnnnsnnnsnnnsnnnsnnnsnns $17,650,000

A MASEEE P Lanmiimia, st s e e e 600,000

___ Provides for update and development of existing field installation master plans. This effort includes
facility studies, site investigations, and analyses of utility systems. The master plan documents will be
updated to reflect as-built conditions and to graphically represent the 5-year facility plan baseline for

ture development.
The NASA field center master plans are periodically updated. On an agencyvvide basis, the level of
effort remains fairly constant. The master plans are essential as reference documents for land use planning,

identification of physical relationships of facilities, and proper orientation and arrangement of
facilities. Representative candidates for Fy 1992 master planning are as follows:

(1) Lewis Research Center

An update to reflect as-built condition of facilities and utilities with emphasis on changes
caused by recent facility planning, construction, and modifications.

(2) Johnson Space Center

An update of the facilities inventory base to reflect new construction, utility system changes
and related to 5-year planning especially associated with Space Station Freedom requirements.

B. Sustaining ENgIneering SUPPOI L. .« e s sesssesssasssssssssnssssssssssssssnsssnsnsnsnsnnnns 1,150,000

i Provisions for facility studies and specific enﬂineerin support continue In importance as evidenced
In recent years, and must be given high priority throughout FY 1992. These efforts are important due to
changing cost trends in construction materials and fuels; the continuing importance of energy conservation and
efficiency; and the operation and maintenance costs for the physical plant.

The following items are included in the FY 1992 requirements:
(1) Building Research Board
) _ Covers annual support to the Federal Construction Council®s aé\lfCC) operations and provides for
special studies that the Council will perform throughout FY 1992 to help ance the science and technology of

Federal Government building and construction. The FCC is subordinate to the Building Research Board, National
Academy of Sciences, and Its activities are supported by NASA and several other Federal agencies.
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(@ Utilities Services/Rates Analysis

_ Provides resources, when needed, for the support of utilities procurement and utilities control
systems. This support includes, but is not limited to, technical assistance, surveillance, and i
recommendations with_regard to utility rates, contract negotiations, and systems operations, including control
systems to manage utilities usage efficiently.

(3) Facility Operation and Maintenance Analysis

Provides for continued engineering support for implementing improvements at NASA field
installations relative to manpower utilization, work control s¥stems, preventive maintenance, facilities
management _and reporting systems. _Improvements will also involve techniques to identify where and how
increases in productivity are possible. Included in this activity are field surveys to be conducted on a
priority basis at_selected NASA field installations to evaluate effectiveness and efficiency of the
operations and maintenance management systems.

(4) Value Engineering Cost Validations and Analyses

o Provides for engineering services to improve cost-effectiveness of facility projects by
subjecting project design criteria, specifications and working drawings for specific material components and
systems to0 a detailed independent review by engineering specialists in the particular_area_of involvement.
Also provides services necessary to predict accurately and validate facility costs which will aid in resources
planning for the various field installations.

(5) Facilities Utilization Analyses

Provides for the analyses of agencywide facilities utilization data covering (1) office and
other ;YQes of building space: (2)designated major technical facilities: and (3) special studies comparing
the utilization of technical facilities which are similar in type or capability, such as wind tunnels. Such
analyses provide for (1) insights into and development of better methods of identifying underutilized
facilities; (2) improved techniques to quantify level of facilities use; and (3) actions to improve facilities
utilization. Work provides for review of each installation®s inventory data base in support of the facilities
utilization program.  Surveys are necessary to validate the reported data in relation to_a specific problem or
need, and to assist in providing a credible foundation for plans to improve the utilization of facilities.

(6) Facility Project Implementation Handbook
_ Provides for_continued engineering support to revise and publish the Facility Project.
Implementation Handbook which was first published in 198l and requires updat|¥%_to reflect changes in
i

Aﬁgislgtion, organization, procedures techniques, and the state of the art. s Handbook provides the policy
guidance for management of all phases of NASA facility projects fros concept through activation.
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(7) Facilities Management Systems

) Provides for continued engineering support for the technical updating of NASA'S master text
construction specifications to reflect the use of new materials, state-of-the-art construction techniques and
current references to building codes and safety standards.

) Also included is the on-going effort for the improvement and modernization of NASA™s
construction project status reporting and data systems as well as automating NASA"s project management system
and document preparation capabilities.

(8 Independent Analysis and Third Party Reviews

) _ Provides the technical and engineering support analyses, designs, and reviews required to
verify, confirm and ensure suitability of construction designs and cost estimates for complex projects.

C. Preliminary Engineering Reports and Related Special Engineering SUPPOIrt. .. esessasansass 3,700,000
(1) Preliminary Engineering REPOItS (PER™S) utsrcsssrasessssassssasassssasassssnnnnsns (3,200.000)

__This estimate provides for preparation of PER"s, investigations, and project studies related to
proposed facility projects in the FY 1994 and FY 1995 Construction_of Facilities programs. These reports are
required to permit the early and timely development of the most suitable project to meet the stated
programmatic and functional needs. Reports provide basic data, cost estimates and schedules relating to
future budgetary proposals. This request provides for PER"S associated with proposed construction, except as
EFO\_/IC_ieC_i for in other requirements kgparagraph_Z) for_Space Flight, Space Station Freedom, Aeronautical

acilities Revitalization, and Workforce Housing projects.

i _ The estimated cost of PER support for FY 1994 construction projects is $2,700,000 which will
permit updating of PER"s for_$50-70 million in construction, and the development of new PER"s for an
additional $100-120 million in projects.

i An additional $500,000 has been included in this line for the_completion of new PER"s for_
%ﬁproxmately $20-30 million of_construction projects which will be_high p[‘lor||:1?/ candidates for inclusion in
he FY 1995 Construction of Facilities progran. The activity associated with 1995 will be confined to the
highest priority candidates.

(2) Related Special Engineering SUPPONt...cusssssssassssssssnnsssssnnsnnssssnnnnnnnsss (500,000)
i This estimate provides for investigations and project studies related to proposed facility
projects to be included In the subsequent Construction of Facilities programs. Such studies involve

documentation and validation of '‘as-built" conditions, survey/study OF present condition of such items as
roofing and cooling towers, utility plant condition and operational modes, and other like studies. These
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studies_are required to allow for the timely development of pr(()ijects to meet the stated functional needs and
to provide basic data, cost estimates and schedules for related future budgetary proposals.

D, FHNAN DS - - o o o o o o o e o e e e e 12,200,000

The amount requested will provide for the preparation of designs, plans, drawings, and specifications
necessary for the accomplishment of projects other than Space Flight, the Space Station Freedom, Aeronautical
Facilities Revitalization, and Workforce Housing projects. Amounts _required for those efforts are included
under other requirements. Projects involved are planned for inclusion in the FY 1993 and FY 1994 programs.
The goal is to obtain better facilities on line earlier at a lower cost.

The request will provide for final design work associated with construction proposed for the FY 1993
Program, estimated to cost $130 to $150 million, and for $20 to $30 million of high potential projects
proposed for the FY 1994 program. The amount included for FY 1993 candidates and for residual requirements of
this nature which have accumulated from prior i/ears' final design activities is $10,400,000. For FY 1994,
$1,800,000 is included and design activity will be confined to the highest priority candidates.

2. OTHER REQUIREMENTS . . & uusssannusssnnuussnnnnnssnnsnnssnnsnsssnnsnsssnnsnnssnnnnnsnnnnnnsnns $16,350,000

_Included in this particular request are other facilities planning_and design requirements primarily
associated with specific programs characterized by large size, long planning cycles, ana/or complexity of
scope. These programs require_a multi-year planning effort. These requirements must be provided beyond the
regular and most recurrent facility planning and design needs.

A.  Space Flight Facility Planning and DeSEQN. - - - oo eeeeeaa e (5,200,000)

i _ These resources Hotovide for early and progressive design, final drawings, specifications, and site
investigations for Space Flight facilities in order to ensure the best design, good cost estimates and
realistic construction schedules. The Shuttle operational era requirements include: improvement of Shuttle
processing facilities, repair and maintenance facilities to support the launch rate, construction of _
operations personnel facilities, modification to the launch complex support facilities, and modifications at
various locations for space engine enhancement and testing.

B  Aeronautical Facilities Revitalization Facility Planning and DeSION. v vveeeveennnnnnnns (2,400,000)

) The amount requested will provide for_preparation of final designs and_specifications required for
continuation of the Aeronautical Facilities Revitalization Program initiated in 1989. This is_a structured
multi-year effort to restore and modernize NASA"s aging aeronautical research and development facilities at
various NASA installations.
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C. Space Station Freedom Facility Planning and DeSign. «uceeeemeememamememeameeaaanes (5,750,000)

This requirement is a continuing effort primarily for preparation of preliminary engineering reports
and final design drawings, specifications and associated site investigations required for construction of
Space Station facilities at various locations. Included are automation and robotics sciences research, space
sciences research, solar dynamics simulation, crew training, processing and prelaunch checkout facilities.

D. Workforce Housing Planning and DeSign. .o (3,000,000)
This requirement provides for the study, planning and design of high priority workforce housing
projects that are the direct result of increasing on-site personnel space requirements. High off-site lease
costs and inadequate and substandard on-site housing have generated a critical need for remedial action to
counter and reverse the serious condition of NASA"S present workforce housing capacity.

LI 1= 1 $34,000,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES
SUMMARY

ENVIRONMENTAL COMPLIANCE AND RESTORATION

Summary of Project Amounts by Activity:

Resource Conservation and Recovery ACt (RCRA)...cvvuieernnernnessnnssnnnsnnnss

COorreCtivVe ACEION vuvvenesnsnssnrnannsnnnnsnnnnnnsnnnnss 5.460.000

Closures Greater Than $10M cueeeeeeessssssnnnnnnssnsnnns -—

Comprehensive Environmental Response.
Compensation. and Liability ACE (CERCLA)..wuuesunssunssunsnnnsnnnsnnssnnsnnns
PL SITES .. uuuuuuunsusuaununnuuusuunuunuusnsnununnnnns 62.160.

NON-NPL SEtES.u.uruueurasnurnsnnnssnnnnnnnnsnnsnnnnnnns
COMPLIANCE. .

Resource Conservation and Recovery ACt (RCRA)..ucssessesssssassnsnnnsnnnnnsns

SIte StUAIES . rsnnnnnnnnssssnnnnnnnnssssnnnnnnnnns
Leaking Underground Storage Tanks (LUST).:eeuvrennssnns

1 .
Closures Less Than or Equal 1O 810M....cvvseuvsnannnnas ;1120000
! .

Storage FaCIIItIeS . uuuenvnnnssnnnnnssnnnnssnnnnnsnnns

Comprehensive Environmental Response.
Compensation. and Liability ACt (CERCLA).ucessucessnnsssnnnsnnnnsnnnnsnnnnnns

Clean Air Act (CAA) - Air Pollution ControlS.isecsssscssssnssssnnnsnnnnsnnnns
Clean Water Act (CWA) - Water Pollution ControlS..ieesscrsaassasssasnnnsnnnss

Amount
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1992 ESTIMATES

TAL COMPLIANCE AND RESTORATION

Summary by Location: Amount
Ames ResearCh CeNter v s eus s asssssassansnnsassnnssnsssssnsssnsnsnnsnnnnns $ 3.120.000
Goddard Space FIIght Center.....vvsssssssssssnnsnnnnnssnsnnssnnsnnnnnnnnns 400,000
Jet Propulsion Laboratory ...eeeeeeeesssensnssssnnssssssssnnsnssssnsssnss 3.130 ,000
JohnNson Space CeNter .uueuussseaasssssassssssassssnssnassssssnnsnssnnnnnnnnns 910,000
Kennedy Space Center..uusssssssssssssssssnssnnssssnnnnnnnnnnsssssnnnnnnnns 2.620.000
Langley Research Center . uuussssssssssssssssssssssssssnnssnnnnnnnnnnnnnnnsns 4,500,000
Lewis Research Center.uuussssssssssssssssssnnsssnnsnnnnnnnnnnnnnnnnnnnnnns 2.630.000
Marshall Space FIlight Center....cussssssssssssssssnssssssssnsssnsnnnnnnnns 3,895,000
Michoud Assembly FaCTility ... iiirsssssssnnnnnnsnnnnnnnnnnnnnnnnnnnns 2,000,000
Stennis SPace CeNEr vuuussrsaasssssssssssssnsssssssanssnssnnssnnnnnnnnnns 550,000
Wallops Flight FaCIlity ..vvsssssnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsns 1.800. 000
White Sands Test FaCIl Ity uuuusssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnsnss 2.000.000
Miscellaneous Projects Not in Excess OF $250, 000 EaCh suvcuivrensnnnnnnnnnas 1.660.000
Remedial Investigations. Feasibility Studies.

Assessments. Design and Related ENgINEEring.ceusessessssssassassnssnsnns 6.735. 000
L0 7= Y $36.000,000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1992 ESTIMATES

PROJECT TITLE: Environmental Compliance and Restoration Program

INSTALLATION:  Various Locations

FY 1992 CoF Estimate: $36,000,000

FY 1990: $30,000,000 FY 1991: $32,000,000

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management
SUMMARY P AND SCOPE:

These resources will provide for studies, assessments, remedial investigations, feasibility studies, related
engineering, design and remedial projects for environmental comgllanc_e and restoration measures at NASA field
installations, Government-owned industrial plants supporting A activities and other locations where NASA
operations have contributed to environmental problems and is obligated to contribute to cleanup costs. In
addition, these resources will be used t acquire land 1T needed to implement these environmental compliance
and _restoration measures. The purpose of this program is to enable compliance with mandatory statutory
environmental requirements and standards. The resources authorized and appropriated pursuant to this program
may not be applied to other activities. The program includes such measures as studies or assesspents to
determine current status and options for remedial action, prescribed remedial investigations (RI) and
feasibility studies (FS) as required by Federal environmental laws, environmental restoration, hazardous waste
removal and disposal, cleanup and closures and removal of unsafe buildings and debris.

PROJECT JUSTIEICATION ]

3 environmental - '@ n restoration proje and tiv 'or iscal Year 1992 total
, i _has been distilled om requests c approximately $46,000,000. This program represents only
a t request in relation to 1 1 t for i t compliance and t that must be
: 1 the next eral years. e on relative ge 3 1 L 1 the
{ listed projects r th h i requirements and are curr planned for accomplishment
in Y ¢« Deferral of these necessary remedial measures would preclude NASA from complying with
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environmental requirements and jeopardize critical NASA opsrations. Remedial investigations, feasibility
studies, assessments, design and related engineering costs are estimated to be approximately $6,735,000.
Projects estimated to cost less than $250,000 have not been described or identified by specific location. The
estimated cost of these projects is $1,660,000. As studies, assessments, remedial investigations, feasibility
studies, and designs progress and as new discoveries or regulatory requirements change, it is expected that
priorities may change and revisions of the activites and projects may be necessary.

PROJECT COST ESTIMATE

CLEANUP 4t ittt s s s s s s s s s s s ssssssssssssssssssssssssssssssassssssssnssssnnnnnnnnsnss $13,670,000
Resource Conservation and Recovery ACE (RCRA). . ..uuviriennnrrncnsnsrrsnssnsssnnnssssssnnsnnssnnns 5,460,000

The following projects and related engineering activities provide for corrective cleanup actions taken

pursuant to requirements of the Resource Conservation and Recovery Act (RCRA)or under a comparable State,
interstate, or local law, compact, or regulation.

Corrective Action:

1. Remediation of Contaminated Soil, Edwards Test Station (ETS),
Jet PropulsIon Laboratory ...usesesssseassssassssasssssassnsassssnassssnansnsnnsnnnnnnns 550,000

This project will provide for the remediation of contaminated soils at the Edwards test facility. The
full scope of the project will be identified subsequent to submittal of the RCRA Part B permit application for
the waste propellant bum pit. As mandated by RCRA, EPA will require a full assessment of all solid waste
management units at T3, and remediation of all sites found to contain contamination.

2. Install Abatement Wells for Groundwater Remediation, Michoud Assembly Facility..scvuauss 2,000,000

This project provides for installation of abatement wells and monitoring wells in the Solid Waste
Management Units (SWMUs) areas as identified in the RCRA Facility Investigation Study. The scope includes
installation of fifteen abatement and fifteen monitoring wells at 207-100" depth and associated equipment
including piping/valving and holding tanks in these areas: 1) Hazardous Materials Storage Building 221, 2)
abandoned landfills and the Borrow Canal, and 3) General Manufacturing Area. The work also includes the
installation of a treatment facility to support remote abatement wells and a soil incinerator. MAF RCRA
Permit for operating MAF as a treatment/storage/disposal facility for hazardous waste was issued on
December 10, 1987 with special conditions and RCRA Section 3004 (U) and Federal regulations (40 CFR
264.101). The conditions require the following actions: 1) RCRA Facility Investigation (RFI) addressing
releases fron SIMUs to the soil, groundwater, surface water, and air and 2) Corrective action for releases of
hazardous waste/constituents from any SwMU. A special study, currently in progress, will detemmine the type
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and extent of the contamination in the SMMk EPA will determine if remediation is required based on the
results of the study.

3. Groundwater Contamination Assessment and Remediation, White Sands Test Facility cuuauuass 2,000,000

This is a continuing effort to define the extent, impacts, and possible remedial approaches for
groundwater and soil contamination existing at WSIF and affected offsite areas. This phase of the project
includes continued definition and analysis of offsite contamination and public health risks resulting from
areas 200, 300, 400 and 600 and from onsite solid waste management units. the majority of the work consists
of installation of monitoring wells as required to define the horizontal and vertical contamination
characteristics of the groundwater and related soil borings, data analyses, computer models, and engineering/
chemical analysis. This will also provide interim measures which will be incorporated as part of the remedial
action. The work is required under RCRA and is a major constituent of an EPA consent order.

Miscellaneous Projects Not in Excess Of $250,000 suussssssssnnnnnnnnnssssnannnnnnnssssssnnnnns 250,000
Studies, Assessments, Design and Related ENQineering ceueesssssssssssssssssssssnnnnnnnnnnnnns 660,000
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) tuvusessnnsnnnnnns 8,210,000
National Priorities LiSt (NPL) wussussssssnssssssssssssssssssssssssssssssssssssssssssssssnsas 2,160,000

The following projects and related engineering activites provide for cleanup actions required pursuant to
the Comprehensive Environmental Response, Compensation, and Liability Act, as amended for sites that are
listed on the National Priorities List (NPL), are proposed for listing, or there is reason to believe thay may
be listed.

1. Remediation of Ruptured Artesian Well, Anes Research Center.............c.cooevveeinnn 560 ,000

This project seals the aquitard between the upper level groundwater and lower aquifers at the site of
the rupture of an underground 3000 psig air tank. Rupture of an underground high pressure tank has caused
artesian flow from aquifers approximately 600 ft. deep. This provides a path for contaminated ground water to
pollute the deeper drinking water aquifers. The path must be sealed with impervious material to maintain
aquifer separation. This project is required by the Santa Clara Valley Water District and the California
Regional Water Quality Control Board, San Francisco Bay Region.

2. Remediation of Contaminated Soil at Aircraft Ramp Area, Ares Research Center............ 1,100,000

This project provides for the removal of contamination (primarily aircraft fuel) from the site of
former underground fuel tanks at Building N-248. It includes installation of in-situ hydrocarbon removal
wells, equipment, and monitoring stations. This project is covered by a Record of Decision with the EPA, the
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California Regional Water Quality Control Board, the Santa Clara Valley Water District, and the California
Department of Health Services.

3. Remediation of Groundwater Contamination,
Middlefield-Ellis-Whisman (MEW) Superfund Site, Ames Research Center (ARC) vuuussnnnnns 500,000

This project provides NASA"s contribution to the remediation of groundwater contamination from the MEW
Superfund site. It provides a portion of the funds needed to install wells and a water treatment plant at ARC
to remove chlorinated solvents and hydrocarbon contamination in a plume currently reaching under the ARC
site. Water discharge from the treatment plant will be available for use as makeup water for ARC wind
tunnels, for landscaping, and for related uses. This project is covered by a Record of Decision with the EPA,
the California Regional Water Quality Control Board, the Santa Clara Valley Water District, and the California
Department of Health Services as part of the cleanup of the Middlefield-Ellis-Whisman (MEW) Superfund site.

Lo ot =0 IR O 1< 0 6,050,000

The following projects and related engineering provide required cleanup for sites that are not listed on
the NPL and still likely to be addressed under CERCLA cleanup authorities rather than another authority.

1. Remediation of Contaminated Soil and Groundwater at
the National Fullscale Aerodynamic Complex (NFAC), Ames Research Camter............... 600,000

This project provides for the remediation of contaminated groundwater and soil in the vicinity of the
NFAC Facility. Fuels and solvents used in the operation of this facility have contaminated the local soil and
groundwater. Leaking underground storage tanks and past handling practices are the causes of the
contamination at several sites around the NFAC facility. Since the shallow zone in which the contamination is
contained has drinking water as one of its designated beneficial uses, the government is required to remediate
the site.

2. Cleanup of Arroyo Seco Groundwater Contamination,
Jet Propulsion Laboratory (JPL).ususssssssssssssssssssnnssssssnssnnnnnnnsnnnnnsssnnnnnnns 1,000,000

This project provides for continued remediation of groundwater in the Arroyo Seco aguifer. Sampling
and testing of groundwater in the vicinity of JPL have confirmed the presence of trichloroethylene, carbon
tetrachloride, and tetrachloroethylene in excess of Federal and State of California standards. Ongoing
studies are continuing to confirm the extent of the contamination. This site may be added to the "National
Priorities List."

3. Remediation of PCB and Mercury at Warehouse Area E, Langley Research Center (LaRC)...... 500,000

This project will provide for remediation of soil contamination in the Warehouse Complex, Area E.
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Excavation and backfill of some areas is required. Ground and surface water monitoring will be necessary.
Caution must be taken to assure no water contamination results. All excavated material will be disposed of in
accordance with EPA regulations. A site inspection, completed in May 1989, recommended a survey to identify
and determine the extent of mercury, lead, and PCB contamination in surface and subsurface soils. A
preliminary EPA Hazard Ranking Index score for this and two other sites may result in placing LaRC on the
National Priorities List. A remediation plan is needed to satisfy National Contingency Plan requirements.

4. Remediation of PCB/PCT at TabbsCreek, Langley Research Center.......................... 2,000,000

This project is to provide for the remediation of Tabbs Creek which wes contaminated with
Polychlorinated Biphenyls (PCBs) and a related chemical, Polychlorinated Terphenyls (PCTs) released from the
Langley storm drain system. PCBs are regulated by the Toxic Substance Control Act. Clean up is regulated
under the Comprehensive Environmental Response and Liability Act (CERCLA). Tabbs Creek is located behind the
Center and joins the Northwest Branch of Back River about a mile from the center property line. Tabbs Creek
is a tidal wetland and Back River is used for oyster harvesting. PCT contamination has been found in oyster
tissue near the mouth of Tabbs Creek. Contamination poses a health threat to the oyster population of Back
River. The Center wes cited in January 1990 with a Notice of Violation from the State Water Control Board for
the unpermitted discharge of both PCBs and PCTs into Tabbs Creek and Back River, and for the contamination of
shell fish in the area. The Center has also been cited by the EPA as a noncomplying Federal Agency within the
Chesapeake Bay watershed. Remediation is required to mitigate oyster contamination and possible fish
contamination. Back River is also used for recreational boating and swimming. Remediation is required to
prevent spread of contaminants by tidal action to the Back River.

5. Remediation of South 40 Landfill, Lewis Research Center (LeRC) ssusessssssssasnssssnsnnns 400,000

This project will begin the environmental remediation of the South 40 landfill area at LeRC. The
South 40 landfill site is located in the southeastern most area of LeRC. 1t occupies approximately six acres
and wes used for landfilling from 1941 to the late 1970's. The quantities and types of wastes disposed of at
the site are largely undocumented, but several drums and other materials have been pulled from the landfill
slopes leading to the nearby Abram Creek. The project will involve offsite disposal of waste materials and
stabilization of the site.

6. Remediation of Drillers MUD Site, Marshall Space Flight Center (MSFC) auvsansannsannsnnns 1,000,000

This project consists of the excavation of contaminated material from an abandoned lagoon on MEC
property. The material is contaminated with barium, chromates, and organics. Approximately 1,000 cubic yards
of wastes and 500 cubic yards of contaminated soil will require excavation and then transported and disposed
of at an approved disposal facility. The excavated area will then be filled and capped with impervious
material. This disposal site represents a potential groundwater contamination threat. Removal of this
material and filling and capping of the disposal site area will eliminate the potential. for groundwater
contamination. These actions are required by CERCLA and RCRA regulations.
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Miscellaneous Projects Not in Excess of $250,000 EacCh...... .eceiisusssnsnnnnnsnssssnnnnnnnns 550 ,000

COMPLIANCE....... seeussssssnasnasssssnssnasnasssssssnsansassssssasnanssssssssnnnannnssnannnnnnns $22,330,000
Resource Conservation and Recovery AcCt (RCRA) seussssssassasnsansasnnsnsnsnssnsnssnnnsnsnnnnnnnns 13,770,000
Site StUOIES. .. wuwus s ssns s s s s s s s s s s s s s s s s s s s s s s s sssssssssssssssssssssssssssnssssnsssss 1,000,000

Provides for facility assessments, investigations, corrective action design.
Closures Less Than or Equal t0 $10M .uscurenranennassassansanssnssnassassassassnnnsnnnnnnnnns 4,120,000
The following projects provide for closures to comply with closure or post-closure requirements under the

Solid Waste Disposal Act (SWDA) or comparable State, interstate, or local law, if the closure will cost less
than or equal to $5 million for one unit or $10 million for multiple units.

1. Close Ransom Road Landfill, Kennedy Space Center..........cccooviiiiiiiiiiiiineninnnnnns 300,000
This project will clean, fill, regrade, and construct a multi-layer cap over 10 acres of the existing
Ransom Road landfill. The landfill cap will consist of five layers including an earthen base cap, a cover/

buffer cap, an impermeable synthetic membrane (polyvinyl chloride, 30 mils thick), and two additional earthen
layers. A gas collection system will be incorporated into the cap, and the cap surface will be stabilized by
seed and mulch. This will complete remedial action for the closure of the landfill in accordance with the
approved State of Florida Department of Environmental Regulations closure plan.

2. Close Schwartz Road Landfill, Kennedy Space Center..........ccooiiiiiivieiiiiiinnnnannns 2,000,000

This project will clear, regrade, and construct a multilayer cap over the existing 52 acre Schwartz
Road landfill. An impermeable cap with a gas collection system and surface water runoff collection system
will be constructed. The Schwartz Road landfill will reach its disposal capacity by late 1991. Groundwater
monitoring wells have detected levels of organic and inorganic contaminants above the Florida Department of
Environmental Regulations Standards for groundwater. These exceedances threaten to contaminate area ground
waters which are within a high quality aquifer recharge area. An impermeable landfill cap is required to
reduce the formation of landfill leachate, to inhibit the offsite migration of landfill contaminants, and to
comply with Florida regulatory standards for controlling sources of ground water contamination.

3. Closure and Remediation of Surface Impoundments,
Santa Susana Field Laboratory (SSFL), California.......... 800,000

This project provides for compliance with City, County, State, and Federal laws for the remediation of
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soil and ground water to acceptable levels. The work includes ground water analysis as well as considerations
of the vadose zone (unsaturated). These activities include an engineering analysis that addresses an SSFL and
Environmental Protection Agency (EPA) negotiated level of work. In order to delineate and quantify the
contamination over an area of 450 acres, the project involves soil borings, ground water monitoring well
installations, and chemical analyses associated with these efforts. The project will contribute to the
completion of a RCRA facility investigation based upon the efforts of previous years and initial
implementation of an acceptable corrective action. This includes monitoring ground water quality and flow;
ground water treatment; remediation of solid waste. SSFL is required to document the extent of the
contamination to the environment caused by operations over the past 40 years. Preliminary soil surveys and
monitoring wells installed to date have indicated widespread trichloroethylene contamination throughout

SSFL. Under Section 3008 (h) of the RCRA, SSFL and the EPA are iIn the process of negotiating an agreement
which will outline mandated actions and schedules for the contamination assessment and evaluation of
alternative remediaw measures.

4. Closure of ALPHA/BRAVO Fuel Farm,
Santa Susana Field Laboratory (SSFL), California..sssececceisrssssnssnnnnsnasssssnnnnns 370 ,000

Leaks of RP-1 and JP-1 at the ALFA/BRAVO Fuel Farm and associated abandoned lines caused the soil to
be contaminated with engine fuel. The fuel farm has no spill containment, only a dirt bottom under the
tanks. The fuel line has been abandoned but still contains fuel that leaks into the soil. The contaminated
soil will be removed as well as abandoned lines and sealed spill containment will be provided under the
tanks. The project was identified as a potential CERCLA site in the NASA Preliminary Assessment and Site
Inspection. EPA and California Department of Health Services (DOHS) regulations require that existing known
sites be remediated.

Miscellaneous Projects Not In Excess of $250,000 EACN. .. ..cooc.  civieirvnesnassnnsnnnsnnsnnnss 650,000
Leaking Underground Storage TankS (LUST)uuussseesssssnnnnnaansssssnnnnnnnsssssnnnnnnnnnnsnns 7,650,000

The following projects provide for replacing underground petroleum tanks and cleanup of sites contaminated
by a leaking underground petroleum tank.

1. Remove and Replace Underground Storage Tanks, Various Locations,
Goddard Space FIIght Center. cuuuuusssssenaassssnnsssssnnsssnnnnsssssnnnnssnnnnssssnnns 400,000

This project is the first phase of a three year progran to replace/upgrade the underground storage
tanks at Greenbelt. Nine steel tanks up to 25 years old and requiring upgrade or replacement to meet EPA's
tank standards are covered by this phase. Six of these tanks are located near Building 24 and one tank each
at Buildings 3 and 27 and the Magnetic Test Site. Each tank will be evaluated with respect to expected life
and replaced or retrofitted based on cost effectiveness. This project is needed for compliance with the new
EPA Technical Standards and Corrective Action Requirements for Owners and Operators of Underground Storage
Tanks (40 CFR E)- CF 15-8



2. Remove and Replace Underground Storage Tanks and Contaminated Soil,
Jet Propulsion LaboratOry cueseessssssssssssssssssnssnsnssnssnssnsnssnnnnssnnnssnnnnsns goo0 ,000

This project will replace nine old steel underground fuel storage tanks with double walled tanks
complete with leak detection systems, double walled piping, and corrosion protection. The project includes
excavation and disposal of old tanks and contaminated soils, installation of new tanks and re-surfacing at the
following tank locations: Buildings 230(3), 177(3), 277, 150, and Table Mountain. EPA regulations (40CFR
280.4281) require that underground storage tanks be fitted with leak detection and corrosion protection
systems. Due to the age of the tanks, over 20 years, each will be evaluated with respect to expected life and
will either be replaced with new systems, or retrofitted to meet the regulations based on cost
effectiveness. This is the final phase of the underground tank replacement program.

3. Construct Secondary Containment for Fuel 0il System, Kennedy Space Center............... 320,000

The Utility Annex contains three 30,000 gallon and one 10,000 gallon aboveground fuel oil storage
tanks. This construction effort is required to provide secondary containment (impervious concrete slab) for
prevention of soil and groundwater contamination from uncontrolled releases to the environment. Additionally,
excessively contaminated soil, as defined by Chapter 17-70, Florida Administrative Code, which has been
identified at the site, requires removal and incineration. Backfilling the soil removal excavation area will
be required prior to containment construction.

4. Removal of Underground Storage Tanks, Various Locations, Langley Research Center........ 1,500,000

This project is required to bring five tanks at Building 1215 into compliance with EPA and State
regulations. This will be accomplished by removing the existing tanks at Building 1215 and replacing them
with double-walled fiberglass reinforced tanks with interstitial monitoring. EPA regulations contained in 4
CFR 280 and State of Virginia regulations VR 680-13-02 require that regulated underground storage tanks
installed before December 1988 be upgraded to comply with requirements for corrosion protection, spill and
overflow prevention and leak detection.

5. Replace Underground Storage Tanks, Various Locations, Lewis Research Center............. 1,500,000

This project provides for the removal, replacement, and disposal of approximately 7 underground
storage tanks that are either leaking or are heavily deteriorated at Lewis and Plum Brook. The new tanks will
include a leak detection system and secondary containment. This will comply with the Federal and State of
Ohio underground storage tank regulations.

6. Remove and Replace Underground Storage Tanks, Various Locations,
Marshall Space Flight Camer ..o eeeeeeaas 680,000
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This project provides for replacing and/or closing approximately eight underground storage tanks
(UST). The work will consist of the following tasks for each tank: testing to determine the extent of
contamination to the environment around the tank; providing temporary storage during removal of tank;
excavating to remove tank and contaminated soil; dismantling of tank for disposal; disposing of tank and
contaminated soil; closing of tank in-place; monitoring of environment to insure proper closure; replacing
tank with approved storage tank for above-ground storage; providing proper plumbing for replacement tank; and
backfilling excavated area to appropriate contours. The tanks to be replaced provide for storage of fuel for
emergency generators at Buildings 4487, 4612, 4200, 4202, 4708, 4207 and 4567. The sizes and quantity of the
UST's are 250 gallons (1), 275 gallons (1), 550 gallons (1), 600 gallons (2), 1000 gallons (1), 2000 gallons
(1), and 3000 gallons (1). The tanks are used to store gasoline, diesel fuel, and #2 fuel oil. This project
is required to be in compliance with Federal and State regulations.

7. Replace Underground and Aboveground Storage Tanks, Various Locations,
SEENNIS SPaCe CeNter . .. eeeesnnnnsssnnnsssnssssssnnssssssssssnnsssnnssssnnnnnnnnnns 550 ,000

This project provides for the removal of five underground and four above ground storage tanks, removal
of all petroleum-and pesticide-contaminated soil In the area of the tanks, the disposal of the old tanks and
the replacement of the five underground tanks and two of the aboveground tanks. Three of the underground
tanks located at the Repair and Fabrication Shop (Building 2201) and one at the Hydroscience Building (2101),
are currently used for the storage of petroleum products. The remaining underground tank located at the Block
House (Building2501) is used to store diluted pesticide waste. The above ground tanks are currently not
being used, and will not be replaced. The new tanks will have corrosion protection, leak detection for both
the tanks and piping, and cathodic protection monitoring capabilities. Berms will be provided around all
above ground storage tanks. Federal requirements specify that all existing underground storage tanks be
replaced by 1998.

8. Remediation of Groundwater and Soil Contamination, Wallops Flight Facility.. ...vivvunass 1,800,000

This project provides for the remediation of groundwater and soil contamination at the old Aviation
Fuel Farm at Wallops Flight Facility Main Base. An ongoing investigation has confirmed the presence of
petroleum byproducts in the soil and groundwater with a plume extending in the direction of the City of
Chincoteague water supply wells. EPA and State of Virginia regulations require that corrective action be
taken.

Storage FaCTIIEIES. v it it i it a s a s s s s s s s s snnsasssssssnnnnns 1,000 ,000

The following projects provide for construction or modification of facilities to hold hazardous material
in secondary containment while awaiting consumption or appropriate disposal.

1. Provide Secondary Containment for Hazardous Storage Facility, Ames Research Center...... 360,000
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This project provides for the construction of facilities to hold hazardous material in secondary
containment. The project will involve emplacement of storage facilities at four sites within the Ames
Research Center®s Moffett Field site. Applicable state and local laws require secondary containment for
hazardous substances stored at Ames-Moffett. Spills from existing storage and dispensing areas have caused
contamination of the storm drain channels, adjoining lands, and the storm water retention pond. Ames has
received notices of violation from the Santa Clara County Health Department Toxics Control Unit.

2. Construct Chemical Storage Facility, Johnson Space Center, DOWMIEY «ueusssassssasassannnss 480,000

This project provides for the construction of a pre-engineered 8,000square foot metal building for
the storage of Orbiter production chemicals used at the NASA Industrial Plant, Downey, CA. The building will
have electrical power and lighting, air conditioning, humidity control and mechanical ventilation where
required, fire detection and suppression system, and secondary containment for chemicals. This project
consolidates hazardous manufacturing chemicals presently stored at many different locations on the Downey
site. Many of the present storage locations do not meet Environmental Protection Agency (EPA) safety
standards nor manufacturers suggested storage recommendations. This project will provide a safe, central
location that is designed specifically to house hazardous chemicals while allowing NASA to meet applicable
chemical storage regulations.

Studies, Assessments, Design and Related ENgINEEring...vuussccssssanssssnnnsssnnnnsssnnnnssns 160,000
Commprehensive Environmental Response, Compensation, and Liability Act (CERCLA) - Site Studies.. 3,600,000

Provides for site inspections, remedial investigations, feasibility studies, and remedial designs.
Clean AN ACE (CAA) s e uursaannssnsusssnsssssnsnssansnssnssnssnsnssanssssnnsnssnnnnssnnnnssnnnns /250,000

The following projects and related engineering provide for actions required to comply with the Clean Air
Act.

1. Install Nitrogen Oxide Controls on Boilers, Johnson Space Center, DOMIEY . s eussssssnsnnss 430,000

This project provides for the installation of nitrogen oxide controls on three boilers located next to
Building 244 used for steam production, one boiler which is located in Building 239 used for heating and
airconditioning, and two boilers located in Building 6 used for steam production. The project will include
disconnection and reconnection of the boiler lines, removal of the existing burners, and the installation of
new oxygen trimmers or low nitrogen oxide burners and controls. This project also will include testing of the
new control systems. The South Coast Air Quality Management District"s Rule 1146 controls the level of
allowable nitrogen oxide emissions from industrial boilers. This project Is necessary to bring these boilers
into compliance with Rule 1146 which requires that corrections be in place by March 1, 1992.
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Studies, Assessments, Design, and Related ENQIiNEeriNgassssssssssssssssssssnssnnnnnnnsnnnnnns 320,000

Cl1EAN VVALET ACE (CWA).. s s v sssennssnsensssnsensssssenssssssssssssssssssssssssssssssssssnsssnnsenss 4,010,000

The following projects and related engineering provide for actions required to comply with the Clean Water
Act requirements.

1. Provide Storm Drain Catch Basins, Jet Propulsion Laboratory cuseesssssssssssasssnssnnnsas 680,000

This project provides for the construction and incorporation of seven hazardous waste catch basins
into the existing JPL storm drainage system. Storm drainage outlets discharge directly to the Arreyo Seco
Basin, which is one area source of drinking water for the City of Pasadena. The construction of the catch
basins will enable JPL to prevent the discharge of toxic and hazardous materials into the Arroyo Seco in the
event of a spill on JPL grounds. When activated, the catch basin system will collect and contain contaminated
run-off and washdown until a hazardous waste cleanup contractor can be brought on site to remove the
contaminated material. Each catch basin will consist of a 5,000 US gal capacity pre-cast concrete box, fitted
with a remotely actuated motorized gate valve. Storm drain piping down stream of the catch basins will
require placement to maintain gradient. With the completion of the catch basin system, JPL can contain and
treat or remove the hazardous materials before they are discharged offsite. This will result in decreased
liability due to harm to human health, and significantly reduce the likelihood that JPL will be required to
pay compensation to an offsite property owner for damages.

2. Remediation of Storm Sewers, Langley Research Center....... 500,000

This project provides for the cleanup of sediments contaminated with polychlorinated biphenyls (PCB's)
and polychlorinated terphenyls (PCT's), replacement of oily water separator and installation of tide gates for
two storm sewers. The sediments were apparently contaminated from PCB/PCT containing hydraulic oils leaking
from two wind tunnels. As a result, Langley wes found in violation of its National Pollution Discharge
Elimination System Permit under the Clean Water Act and the Toxic Substance Control Act. A Federal Facilities
Compliance Agreement was signed on December 31, 1990, to address these violations. This project is required
by this Agreement.

3. Replace 0il Water Separator Systems, Various Locations, Lewis Research Center........... 780,000

This project provides for modifications to the oil/water separator system in the LeRC Industrial Waste
System (IWS). This includes: modificatian to existing 1,000,000 gallon retention basins; provisions for oil,
grease and sludge removal; and modifications to the existing storm, sanitary, and industrial waste sewers to
ensure that contaminated waters flow into the MS basins. Repeated failures of the existing system have
resulted in violations of the EPA National Pollutant Discharge Elimination System Permit at LeRC for
discharges into the Rocky River. A non-compliance order has been issued by the State of Ohio EPA requiring
immediate corrective action.
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4. Construct Central Industrial Wastewater Treatment Facility,
Marshall Space FIIght Center. ..uuuieesusrsassnrsaasnsssasssssnsssssnssssssnssnnsnnnnns 1,045,000

This project will provide for additional treatment processes at the central wastewater treatment plant
that will handle the dilute industrial wastewater streams now being discharged to the industrial sewer without
treatment. The existing Wastewater Treatment Facility can only handle concentrated metal finishing
wastewaters. The new treatment processes will treat all of the current dilute wastewater streams from the
metal plating/finishing operations which is required under the National Pollution Discharge Elimination System

(NPDES) Permi't.
Miscellaneous Projects Not in Excess of $250,000 EaCh. ... ciiieiiiinerrnnnsssnnnssnnnnssnnnns 210,000
Studies, ASSESSMENtS, aN0d DeSiZNS v s s ssnnssusssssssnsssssssssssssnsssssssssssnnssssnsssssnnns 795,000

Toxic Substance CoNtrol ACt (TOSCA). . uuusssssssnsssnnssssssnnsannsnssssnnnsnsnnnsssnnnnnnnnnnns 200,000

The following provides for compliance with the Toxic Substance Control Act.

Studies, Assessments, Design and Related ENGINEErTINg .uuscessssansssnnnsssnnnnssnnnnnsnnnnnns 200,00
L0 7= 1 $36,000,000

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Approximately $40,000,000 = $50,000,000 per year is the current rough estimate for continuing Environmental
Compliance requirements.
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